oklyn Wate 
leering 248 
Health, 
52 Statis. 
Stat 168 
Constriction 
reet ( 
> Stre Raw 
48. 
P the Use of 
12; n 
159. 
Nava! 
96, 
nd Statis 
Eng 
e, 16. 
L., 28 
162, 
iel, 61; 
8., 157, 
W. H 
J., 25 
Smith, E. w 
D. W., 38% 
R., 250 
in, 210; Toltz, 
Turner. CA. 


Jrnum, J. L, 
on Emperger, 
275, 
M., 98; Wood. 
on, C. N., 42. 


84; Syra- 
wooden, 


..... 


24; 


rovidence. 122 
‘ 
3; sew 

ater, Cin: 


ston, 140; 
ile, Ind., 
harpsville. 


fiiwaukee, 
40; New 
Westfield, 


.. 108 
nd, Ore 4 
200 


ENGINEERING 


AMERICAN RAILWAY JOURNAL. 


TABLE OF CONTENTS. 


ENGINEERING NEWS OF THE WEEK. ok - 
tleetric Storage Battery Cars on Englewood 
Chicago Electric Ry. (illustrated).. 2 
Forests Rainfall. 5 
stream Flow in Relation to Forests...... nae 5 


A Practical Test of a Sand Catch Siding.. 
The Weight of Green Logs in Proportion to ‘their 
Steel Domes of the Parrott Building and the City 
Hall at San Francisco, Cal. (with two-page plate 


The Eophone; A Device for Locating the Direction 


An English Four-Cylinder Compound Locomotive 
with a Two-Compartment Smoke-Box (illustrated). 11 
Report of the Trustees of the New York and Brook- 


The Enlargement of the Grand Central Station, New 
Notes from Recent Water-Works Reports......... 


The Effect of Forests Upon the Flow of Streams— 
The Proposed Solution of the Line and Staff Diffi- 
culty in the Navy. 


EDITORIAL. 
What Shall New York Do with Its Canals?......... 8 
LETTERS TO THE EDITOR ...... 


Fast Records in Hydrographic Surveying—Concern- 
ing Fogs in Electric Railway Tunnels. 


AN ELECTRIC FREIGHT RAILWAY, known as the 
Hoboken Shore Line, was opened Jan. 4 at Hoboken, N. J. 
This road was constructed to facilitate the handling of 
freight intended for foreign shipment, and connects the 
wharves and warehouses along the river front of Hobo- 
ken, N. J. It is owned and operated by the Hoboken Rail- 
road, Warehouse & Steamship Connecting Co. For sev- 
eral reasons, it was considered advisable to use an elec- 
tric locomotive, and a 540-HP. machine was built for the 
company by the General Electric Co., of Schenectady, N. 
Y. Invitations were extended to a number of gentlemen 
interested in railway transportation to witness the opera- 
tion of the locomotive on its first trip. As a test of its 
hauling ability, a train of 8 regulation freight cars, weigh- 
ing some 295 tons, was switched and moved back and 
forth. After the exhibition the entire party adjourned to 
Meyer’s Hotel, where dinner was served. Col. E. A. 
Stevens, President of the Hoboken Shore Line, introduced 
Messrs. F. La Bau, General Freight Agent of the West 
Shore R. R.; W. J. Clark, of the General Electric Co., and 
others, who made appropriate remarks. 


THE NORTHWESTERN ELEVATED RAILWAY, of 


Chicago, has been granted an extension of time for one ~ 


year, or to Jan. 1, 1899, for the completion of its struct- 
ure, work on which was stopped some time ago on account 
of financial difficulties. Work will be resumed in the 
spring. This line was described in our issue of Sept. 
5, 1895. 


THE BALTIMORE MUNICIPAL SUBWAY SYSTEM 
for electric wires planned by Mr, N. S. Hill, Jr., Chief 
Engineer of the Subway Commission is objected to by the 
street car companies, according to “The Sun,”’ of that 
city. They protest that the subways make no provision 
for the feeders of the electrical railway system, and that 
they are thus not adapted to present railway use. The 
real objection is apparently the cost of making the change 
under the proposed plan. The Consolidated Ry. Co. says 
it has in constant use 13,000 HP. of electric power; the 
total number of duct feet of cable used by this company 
would be about 206,050, and the cost of putting this un- 
derground, exclusive of conduit construction, is figured 
at $300,000. On the other hand, the cost of maintaining 
the aerial system is $32,000 per year; the duct rental 
would be over $14,802 per year, at 6% cts. per foot of 
duct, and the cost of constructing the ducts is placed at 
10% cts. per foot of duct. The counsel of the Consolidated 
Company finally says that the total cost of putting the 
cables underground and rearranging power stations would 
be about $1,000,000; the company is willing ,o spend this 
money to meet the wishes of the people, but it asks the 
privilege of spending it as it sees fit, for a practical under- 
ground system, and to be free from all future rental 
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charges. The telegraph and telephone companies also 
object to going into the conduits along with railway feeder 


wires. 


PROGRESS ON THE NEW EAST RIVER BRIDGE is 
reported as follows by Chief Engineer L. L. Buck, M. Am. 
Soc. C. E., in his annual report: New York side.—Tower 
foundation let to Patrick H. Flynn, Oct. 28, 1896, for 
$370,000. North caisson launched on May 15, 1897; con- 
creting commenced May 26 and finished June 15, and 
first stone laid in masonry on June 28. This caisson was 
sunk in place on Aug. 2, and first struck bed-rock on 
Sept. 17, at elevation — 43.5 ft.; sinking stopped on Dec. 1, 
at elevation — 54.81 ft., and sealing of air-chamber com- 
menced. Pier now completed to elevation 2.54 ft. above 
mean high water. South caisson, New York side, was 
launched on Sept. 30; concreting began on Oct. 19, and is 
still in progress. The contract for the New York anchor- 
age was awarded to Shanly & Ryan on Oct. 5 for $716,770, 
plus cost of piles used. Work was commenced upon it 
on Oct. 9 in tearing down buildings and preparing site. 
Brooklyn side.—Contract for tower foundations let to 
Colin McLean June 30, 1897, for about $507,000. The 
south caisson was launched Oct. 19, and the north caisson 
Dec. 15. Concreting on the south caisson was commenced 
on Nov. -24, and 1,700 cu. yds. were in place at date of 
report. Work on coffer dam of north caisson in progress. 
The contract for the Brooklyn anchorage was awarded to 
the Degnon-McLean Construction Co. on Oct. 1 for $721,- 
850, plus cost of piles to be used. Work is in progress 
in tearing down buildings. The plans and specifications 
for towers and end spans are nearly completed, and the 
contracts for them will probably be advertised on Jan. 19, 
1898. The approximate cost of work now under contract, 
as above given, aggregates $2,315,620. 

THE PROPOSED OHIO RIVER BRIDGE, between 
Marietta and Williamsport, says Gen. John M. Wilson, 
Chief of Engineers, U. S. A., must have a clear span of 
800 ft. and leave a clear headway of V2.8 ft. above zero 
on U. S. gage at Marietta. Major Chas. F. Powell, Corps 
of Engineers, U. S. A., and in charge of local waterways, 
in reporting on this bridge, says that the site selected 
by the projectors was unfavorable to navigation, and he 
made the recommendation noted above. This action con- 
cedes all that the rivermen contended for, and the bridge 
company will have to comply with the stipulated require- 
ments in order to build a bridge. 


THE FIRST RAILWAY BRIDGE FOR ALASKA has 
just been shipped from Tacoma, Wash., says the 
‘‘Ledger,”’ of that city. It is a 250-ft. span bridge, which 
is to cross the Skaguay River, on the narrow gage line 
now under construction across the White Pass to the 
lakes. Mr. George Keys, the engineer of this line, says 
that 17 miles of roadbed have already been constructed 
on this 38 miles of proposed railway. The summit in 
White Pass is only 2,600 ft. above tide; but 4.5% grades 
are talked of to overcome it. The bridge is the chief 
difficulty, and this will be in the main an iron structure. 

A BRIDGE ACROSS THE STRAITS OF SHIMONO- 
seki, Japan, is said to be contemplated by the Japanese 
government, to unite the main line of the Kinsin Ry. with 
the Sauyo Ry., from Shimonoseki to Hiogo. This strait, 
at its narrowest part, is a mile wide. The channel is deep, 
with a swift current, and is traversed by sailing vessels 
and ocean steamers. The engineering difficulties invotved, 
with its probable great cost, make it unlikely that the 
project is much more than a paper one, for the present, 
at least. These straits, however, separating two of the 
main islands of Japan, make a railway connection very de- 
sirable, especially as these sections of the Kingdom lie 
nearest to Corea and the Chinese mainland. 

THE HARBOURG HIGHWAY BRIDGE, ACROSS THE 
Elbe, says the ‘“‘Centralblatt der Bauverwaltung,” was 
lately submitted to competition for plans. The conditions 
called for a metal bridge, with a width of roadway of 
19.68 ft. and two footways of 5 ft. each. The railway 
bridge just below contained four spans of 328 ft. each and 
six spans of about 98 ft. each. Of the ten plans presented 
nine of them practically repeated this arrangement; one 
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designer only proposed a mid-span of 66S ft., with’ two 
side spans of 333.9 ft. each. This latter arrangement was 
not a happy one for navigation, as the piers of the rail- 
way bridge were only 656 ft. away; and the expense of 
construction was largely augmented. The competition 
fixed the maximum cost at $525,000. The four prize plans 
are described, and the estimated cost and weights are 
given as follows: 
Weight of metal, River bridge, 
lbs. per lin. ft. price per Ib. 


Firse prise .... $450,857 3,823 8.74 cts. 
Second prize ...... 410,066 3,051 3.63 * 
Third prize ....... 513,422 4,067 6.24 * 
Fourth prize ...... 498,604 3,952 8.468 * 


A STUDY OF THE NICARAGUA CANAL 1s to be 
made by a party of contractors and engineers, who sailed 
from New York for Nicaragua on Dec, 30, 1897. The 
party consisted of Mr. Edward F. Cragin and Mr. L. KB. 
Cooley, of Chicago, Ill., and representatives of the con- 
tracting firms of Mason, Hoge & Co., of Frankfort, Ky.; 
E. D. Smith & Co., of Philadelphia, Pa.; Winston Bros., 
of Minneapolis, Minn.; McArthur Bros. Co., of Chicago; 
Christie & Low, of Chicago; Chicago Dredging & Dock 
Co., of Chicago; Illinois Dredging Co., of Chicago, and 
Washburn & Washburn, of New York. The object of 
these gentlemen is to go over the line of the proposed 
Nicaragua Canal, and to make such a study of the coun- 
try, climate, material, ete., etc.. as will enable them to 
bid intelligently on the construction should they desire 
to do so when the enterprise reaches the necessary stage 
of progress. According to the present itinerary, the 
party will spend two days in an examination of the Pana- 
ma Canal, sailing from Panama by Pacific Mail steamer 
to Corinto; thence to Managua and thence to Rivas. 
From Rivas the party will begin its trip eastward along 
the Nicaragua Canal route, crossing Lake Nicaragua by 
steamer, and thence through the forests to Greytown, the 
eastern terminus of the canal. The trip will last from 
six to eight weeks. 

The expenses of the trip are paid by capitalists, whom 
Mr. Cragin has interested in the canal. These capitalista, 
it is stated, stand ready to invest heavily in the canal as 
soon as they can gain some guarantee from practical and 
experienced contractors that the canal can be built withia 
certain limits of cost. This guarantee, it is hoped, may 
be developed by the present trip. Should it be developed 
and also prove satisfactory, it is stated that a syndicate 
of these and other capitalists will be formed to construct 
the canal as a private enterprise entirely independent of 
the United States Government. 


THE NICARAGUAN RAILWAY and the steamers on 
the Nicaraguan lakes are for sale or lease by order of 
government. This railway extends from Grenada, on Lake 
Nicaragua, to Managua, on Lake Managua, a distance of 33 
miles, and connects by steamers with another railway 
section 58 miles long, connecting Momotombo with Cor- 
into, on the Pacific coast. The two lines are said to have 
cost the government $2,700,000. U. S. Consul Paul 
Wieske, of Managua, says that the expenditure of $100,000 
gold would put these roads in good working order. The 
commissioner to be appointed to offer these roads and 
steamer lines to investors in England and in the United 
States will visit the latter country first, says Consul 
Wieske. 


THE MOST SERIOUS RAILWAY ACCIDENT of the 
week occurred Dec. 28 on the Chicago, Hammond & 
Western Ry. at a point where the tracks cross Salt Creek, 
about two miles north of La Grange. An engine and ca- 
boose were thrown into 8 ft. of water. Six persons were 
injured, but it is expected that all will recover. 

A FLOOR GAVE AWAY in the City Hall of London, 
Ont., Jan. 3, precipitating a portion of the audience, 
gathered to hear election returns and speeches, some 20 
ft. to the floor below. Out of the 300 who fell, the latest 
reports s\ate that 25 were killed and a large number in- 
jured. The cause is attributed to the failure of one cf 
the main floor beams, due to overloading, while the fall 
of a safe and a large steam coil upon the struggling crowd 
largely increased the number o/ casualties. 
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ELECTRIC STORAGE BATTERY CARS ON THE ENGLE- 
WOOD & CHICAGO ELECTRIC RY. 


It is a considerable time since much has been 
heard of the use of storage battery electric cars 
in regular service, although various experiments 
have been made from time to time, and many of 
our readers will be particularly interested in the 
following account of the Chicago & Englewood 
Electric Street Ry., which employs this system 
exclusively, and which has been operating 10 to 
20 storage battery cars on about 12 miles of line 


Park. The average traffic is about 4,000 passen- 
gers per day, while on Sunday this increases 
sometimes to 15,000 passengers, much of this 
traffic being on account of the various cemeteries 
reached by the Morgan Park branch. The maxi- 
mum daily traffic was 17,000 passengers, this 
being on a Sunday when a monument was to be 
dedicated at one of these cemeteries. There are 
about 15 cars in regular daily service during the 
summer, and 20 cars (with from one to three 
trailers each) on Sundays. The regular force in- 
cludes 25 motormen and 25 conductors. 


FIG. 1.—STORAGE BATTERY CAR AND TRAILER ; ENGLEWOOD & CHICAGO ELECTRIC RY. 


since June 20, 1897. Two cars, operated by means 
of a temporary power station, have been in ser- 
vice since Oct. 10, 1896, in order to fulfil the 
requirements of the franchise. The road has been 
in a receiver's hands until recently, but has now 
been sold to a reorganization committee of the 
bondholders, represented by Messrs. A. 8S. Heidel- 
bach, J. S. Bache, and I. L. Rice, of New York 
city, and S. R. Shipley, of Philadelphia, Pa., and 
it is said that extensions will soon be made. 

The road was built under the personal di- 
rection of Mr. G. Herbert Condict, who designed 
the system used for charging the batteries, the 
method of supporting them on the car trucks, and 
the apparatus for transferring them to and from 
the cars. Mr. B. J. Arnold, of Chicago, was the 
Consulting Engineer during construction. Mr. A. 
E. Davies is the Superintendent. We are in- 
debted to Mr. Arnold and Mr. Condict for photo- 
graphs, drawings, and information, and have also 
taken some information from a paper written for 
the “Western Electrician” by Mr. George A. Da- 
mon. 

The line as now built extends southward from 
63rd St. and South Park Ave. (where there is a 
station of the South Side Elevated R. R.) to Blue 
Island, a distance of 12 miles, with a branch 1% 
miles long, to Morgan Park. The line will even- 
tually be extended to Harvey, and its franchise 
includes a number of east and west lines, aggre- 
gating about 35 miles. There are now nine miles 
of double track and 3% miles of single track. 
The road has a number of sharp curves where it 
passes from one street to another, but it has few 
grades, the maximum grade being one of 9% for 
a length of about S0U ft. at Morgan Park, but on 
this grade a counterweight system is used. The 
counterweight is a car or truck of 21 tons weight, 
running in a conduit under the track and being 
attached to a %4-in. wire rope which passes over @ 
pulley at the head of the grade and is attached 
to a grip which passes up through a slot between 
the rails. A descending car is attached to the 
grip, and pulls the counterweight to the head of 
the grade. An ascending car is then attached to 
the grip and is assisted by the counterweight as 
the latter runs down the conduit. The conduit is 
of 2-in. plank, with iron yokes set in concrete, 
about 28 x 56 ins. inside, with a track of 24 ins. 
gage. It may be noted here, however, that on 
one occasion of heavy traffic in one direction, 
when the ascending cars followed one another 
very closely, it was necessary for these cars to as- 
cend without the aid of the counterweight. This 
they did without trouble, one motor car hauling 
two trail cars up the grade, all the cars being 
heavily loaded. 

The cars are now run on a winter schedule, 
giving a headway of 20 minutes between 
68d St. and Blue Island, and the same 
interval for cars between 79th St. and Morgan 


Track.—On account of the weight of the cars 
it was necessary to build a substantial track so 
as to give an easy riding road and prevent un- 
due expense for maintenance and repairs. The 
entire line is laid with SO-lb. girder rails, 7 ins. 
high, with joints spliced by heavy splice bars and 
six bolts. The joints are not bonded. The rails 
are spiked to oak ties 8 ft. x 6 ins. x7 ins., spaced 
uniformly 24 ins. c. to c., with tie plates to each 
tie, every third tie having a combination tie-plate 
and rail-brace, while a tie bar 3 x 114 ins., bolted 
through the rails and splice bars at each joint 
assists in maintaining the gage. The ties rest on 
6 ins. of gravel ballast. 

Cars.—All the cars are carried on four wheels, 
and the present equipment consists of 20 closed 
motor cars (with vestibuled ends), 16 open motor 
ears and 20 open trail cars; also a street sprink- 


cars have ten transverse seats. The trucks are . 
the Dupont pattern, with d33-in. wheels and 
wheelbase of Y ft. 3 ins., this being more ih. 
usual in order to give ample room for the batt 
ies, which are carried on the truck frame (b. 
tween the axles), instead of inside the car. Ea, 
motor car has one 50-HP. Walker motor, mount 
on the outside of one of the axles, so as to leu, 
clear the space between the axles. The trail ca 
weigh about three tons, empty. The closed m 
tor cars weigh about 13} tons, with batteries, 1! 
batteries themselves weighing 3% tons. The: 
make a trip of 26 miles with one charge, t.- 
time being about two hours, although the ca). 
could be run 30 or 35 miles, The average spec. 
is 12 to 13 miles per hour, but a speed of 25 mile 
per hour has been attained. The sprinkler ¢a; 
has a cylindrical tank of 3,500 gallons capacity, 
and weighs, empty, about 12 tons. The snow 
sweeper weighs, with batteries, about 22 tons, ani 
has three 5U-HP. motors and three sets of batte: 
ies, the extra battery and motor driving the re- 
volving brooms. The controllers are of special d. 
sign, having larger contact surfaces than usuai 
on account of the low voltages and the large cur- 
rent used. They are arranged for five combina- 
tions, as follows: 1. The four groups of batterie. 
in parallel, giving a current of about 36 volts; 2. 
The batteries in series-parallel, in groups of two, 
giving a current of about 72 volts; 3. The batter- 
les in series, with resistance; 4. The patteries iy 
series without resistance; 5. The batteries in series 
without resistance, and the field of the motor 
shunted. 

An open motor-car, with trailer attached, is 
shown in Fig. 1, and the side of the battery tray 
appears between the inner sets of helical springs 
on the truck frame. 

Batteries.—The wooden battery box or tray is 
5 ft. 9 ins. long, 4 ft. 7 ins. wide and 10 ins. deep, 
with brass contact plates on the sides, which au- 
tomatically effect the electrical connections on 
the car and in the charging room. In the tray 
are 72 cells, consisting of hard rubber jars, 514 x 
814 ins., and 17% ins. deep (outside), arranged in 
twelve rows of six cells. In each jar are five 
chloride negative plates, 1434 x 7% ins., and \4-in. 
thick, and four Tudor or Manchester positive 
plates, of the same size, but 5-16-in. thick. There 
are no bolts or screws about the cells, the plates 
being connected by strips of lead electrically 
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FIG, 2.—-TRANSFER CARRIAGE FOR HANDL'NG STORAGE BATTERIES. 
Shaw Electric Crane Co., Builders. 


ling car (which is sometimes utilized as a locomo- 
tive) and a track sweeper for clearing off snow. 
The cars were built by the St. Louis Car Co., of 
St. Louis, Mo., the motors, controllers, etc., being 
furnished by the Walker Co., of Cleveland, O. 
The closed cars are 20 feet long in the body, 30 
ft. long over the platforms, and have seating 
accommodations for 28 passengers. The open 


welded, and the batteries being connected up in 
four groups of 18 cells each, with flexible cables 
connecting each group to the large brass contact 
plates on the sides of the tray. In the top of 
each jar is a hard rubber crate, which prevents 
the slopping or splashing of the acid, but this is 
not always used, as it is not found to be neces- 
sary. In each cell the jar wéighs 5 Ibs.; the ele- 
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ments, 75 lbs.; and the electrolyte, 20 lbs., making 
a total of 100 Ibs., or 7,200 ibs. for all the cells, 
while the weight of the tray brings this up to 7,800 
ibs, or nearly 4 tons. The set of cells forming 
the battery will, when in series, deliver a current 
of 400 amperes at 145 volts. Some of the batteries 


charging tables on each side, and the floor of the 
car barn is open over this pit so that the batteries 
and motors on all the cars stored in the barn are 
accessible from below. This charging pit or bat- 
tery room is 30 ft. wide and 9 ft. deep below the 
level of the car tracks, the portion traversed by 


FIi. 3.—BATTERY BEING MOVED FROM CHARGING TABLE TO TRANSFER CARRIAGE. 


have run 10,000 miles in four months, and are 
slii in good condiuon. ‘he ballerics Were Sup- 
pled by tne Kiectric Storage Baitery Cvo., of 
Vhiiadeiphia, Pa. 

For the process of recharging, the exhausted 
battery is removed trom the car (by the metnod 
described below) and deposited on the Cnuarging 
table, where the contact plates on the sides of 
the tray make connection with the spring con- 
(act plates on the tabie, and thereby complete the 
charging circuit. In order to charge the bat- 
tery at a given rate, a. current of con- 
stantly increasing voltage is required, for, if 
the voltage remained constant the current re- 
ceived by the battery would be reduced as iis 
electro-motive force increased, while if a current 
of the highest voltage required were to be applied 
at once to the exhausted battery, it would cause 
injury to the plates. To accomplish this variation 
in the charging curreat, three dynamos are run 
at voltages of 160, 172 and 180 volts, and three 
cables (with a single negative return) are led from 
the switchboard to the charging tables, and the 
battery tray can be connected to either cable by 
a plug switch. The exhausted battery is first 
connected to the cable of lowest potential, the 
charging current is started at 150 amperes and 
gradually reduces to 30 amperes; it is then 
connected to the second cable, which again gives 
a charging current of 150 amperes, and when this 
has fallen, as before, the battery is connected to 
the third cable, by which the charging is com- 
pleted. The batteries are charged in from 40 to 60 
minutes, and at this rate the number of batteries 
required is only 50% greater than the number of 
cars in service. 

Removing and Renewing the Batteries.—One of 
the most interesting features of the power station 
is the method of removing exhausted batteries 
from the cars and replacing them with charged 
batteries, the system being designed to require as 
little time and expense as possible. As already 
noted, the battery is carried by the truck frame, 
entirely independent of the car body, and all the 
handling is done from below by a transfer car 
operated by one man. The operation of this 
transfer car will be readily understood if we com- 
pare it to the trolley of a traveling crane, run- 
ning under instead of over the building, and being 
fitted with two elevators instead of a hoisting 
chain and drum. This carriage is shown in Figs. 
2and 3. The operator stands in the middle of the 
carriage, as shown in Fig. 3. The carriage runs 
on a track in the basement of the car barn, with 


the transfer carriage being 3 ft. deeper. This is 
shown by the cross section Fig. 4. 

The ¢ar to be charged is run.into the arcade 
forming the front end of the power station by a 
loop line from the street, and stops with the bat- 
tery directly over an opening above the transfer 
car track in the basement. The transfer carriage 
is normally in position waiting for the car, with 
the elevator on its front end empty and directly 
under the floor opening already noted, while a 
charged battery is on the rear elevator. When 
the car stops, the man on the transfer carriage 
raises the elevator until it lifts the battery from 
its support on the truck frame; and then, by a 
lever, throws back the supporting bars, and lowers 
the elevator with the battery upon it. When this 
is lowered, he moves the transfer carriage for- 


table at the side of the pit. When the carriage 
is stopped, its operator throws a clutch which 
connects a shaft on the carriage with a shaft on 
the table, and by means of skew-bevel gears these 
shafts drive rollers on which the battery tray 
rests, so that when the operator puts in motion 
the shaft on the carriage it causes the rollers on 
the elevator and the table to revolve, and thus 
convey the battery from the elevator to the charg- 
ing table. He then stops the shaft, releases the 
clutch, moves the carriage along to a table oc- 
cupied by a charged battery, throws the clutch, 
puts the shaft in reverse motion, and thus causes 
the rollers to transfer this battery from the table 
to the elevator of the carriage. This is shown by 
Fig. 3, in which one battery is half off the charg- 
ing table, while two others are in position on their 
tables. 

The transfer carriage was built by the Shaw 
Electric Crane Co., of Muskegon, Mich., and 1s 
about 21 ft. 6 ins. x 6 ft. 9 ins., and 10 ft. 2 ins, 
high, carried on four 18-in. double-flanged wheels 
running on a track of 6 ft. 3 ins. gage in the pit, 
while its elevator tables are 5 x 5% ft., with a 
total lift of 8 ft. 3% ins. The nominal lifting ca- 
pacity of each elevator is 4 tons, but the builders 
state that the machine is proportioned to resist 
a strain of twice that amount on account of the 
shocks and the extra load due to forcing the bat- 
teries into position on the car trucks. The weight 
of the machine, ready for service, is about 25,000 
lbs. The carriage has a heavy framework of I- 
beams, the top part of the frame carrying the up- 
per sheaves for the elevator pulleys. In Fig. 2 
the right hand elevator is raised and the left hand 
elevator is lowered, and the operator's platform 
is between the two elevators. 

The carriage has one 12-HP. motor to run it 
along the track, one 22-HP. motor to each ele- 
vator, and one 3%-HP. motor to each set of rolls, 
or five in all. The operating current is supplied 
from the charging circuit. To ensure reliability 
in operation, the machinery is so interlocked that 
the carriage cannot be moved until the elevator 
is lowered clear of the car above, and the ele- 
vators and trays cannot be moved until the car- 
riage is in proper position under the car or op- 
posite the charging table. 

Power Station.—The power station is situated 
at 88th St. and Vincennes Road, close to the Chi- 
cago, Rock Island & Pacific Ry., a side track 
from that road enabling cars to deliver coal at 
the back of the boiler house. It is a brick and 
stone structure, with steel roof trusses, and con- 
tains a car barn, boiler room and engine room, 
while on the second floor of the front of the build- 
ing are the company’s offices, the offices for the 
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FIG. 4.-CROSS SECTION or BATTERY ROOM. 


ward until its rear elevator is under the opening. 
The elevator raises the tray into position and 
then drops it on to the supporting bars, which 
automatically spring into place under the hooked 
supports on the battery tray, and the brass con- 
tact plates on the side of the tray automatically 
make connection with the motor by means of 
spring contacts on the car. The operator then 
lowers the elevator clear of the car, and gives a 
bell signal that the operation is completed, and 
the car then proceeds upon its journey, having 
been at rest for only about 1% minutes. 

The transfer carriage is then run back to de- 
posit the exhausted battery on the empty charging 


superintendent and his assistants, and also the 
toilet rooms (with shower baths and lockers), and 
reading room for the use of the conductors and 
motormen. The car barn is at present 157 ft. 
long and 101 ft. wide, with thirteen tracks ac- 
commodating 26 cars, the cars being in two rows, 
one on either side of a transfer table. Each car 
stands over an opening in the floor, so that its 
batteries and motors can be handled by the ele- 
vators of the transfer carriage in the basement, 
as already noted. Eventually the length of the 
building will be increased to 258 ft., with accom- 
modation for 50 cars, which is the number for 
which the power station and plant are designed. 
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The charging pit is in the basement of the car 
barn. The boiler room is 37 x 73 ft., and the en- 
gine room 30x73 ft., the latter containing the 
engines, dynamos and switchboard, and having 
the feed pumps, condensers, etc., below the level 
of the main floor along the partition wall between 
this room and the boiler room. Across the engine 
room runs a traveling crane of 15,000 lbs. capa- 
city, built by Pawling & Harnischfeger, of Mil- 
waukee, Wis., and at one end is a visitors’ gal- 
lery. The floor is of marble tiling, and the lower 
part of the walls is also covered with marble. 
The power station was built by Jacob Rodatz, of 
Chicago. 

Power Plant.—The engine room is now equipped 
with two Willans vertical compound central-valve 
engines, each having two dynamos at one side. 
The two inner dynamos are at present connected 
by a length of shafting, but later on, when the 
plant is enlarged to its full capacity, there will 
be another engine between the two pairs of dy- 
namos, as shown in Fig. 5. The three engines 
and four dynamos will occupy a floor space of 
only 56 x 12 ft. As already noted, the batteries 
are charged at three different voltages, and it 
was therefore necessary to have three dynamos 
in operation, with a fourth dynamo for relay. 
The two engines are of 250-HP. each, with two 
sets of cylinders to each engine (the cranks being 
set at right angles), and they were built by the 
Bullock Mfg. Co., of Chicago. The middle engine 
is intended to be of 500-HP., with four sets of cyl 
inders. This type of engine has tandem cylinders, 
the high pressure on top exhausting into the low 
pressure beneath by means of a hollow piston rod. 


by an engine not adjacent to it, then the flange 
couplings of the shaft will be connected to the en- 
gine flywheel and the flange of the quill of the 
dynamo to be driven. Bolted couplings are used, 
but had the plant been built for a trolley railway 
or an electric light station, so that temporary 
stoppages to change couplings would have been 
prohibited, magnetic couplings would have been 
installed, so that any engines or dynamos could 
be connected or disconnected at will, without stop- 
ping, by means of a switch. The bed plates of the 
engines and dynamos rest on brick piers on con- 
crete foundations. 

In the boiler room are three Heine water-tube 
boilers carrying 185 lbs. pressure, and fitted with 
Roney grates and Roney automatic stokers, the 
latter being driven by a curious little engine with 
an inverted oscillating cylinder. When the plant 
is increased to its full capacity three more boilers 
will be installed. Coal is delivered from the cars 
on a firing platform level with the hoppers of the 
stokers. The feed water is supplied either from 
the city water mains or from an artesian well at 
the station, and the exhaust steam is condensed 
and the water thus obtained utilized again for 
the boiler feed. It is condensed in Worthington 
jet condensers and pumped by Worthington 
pumps, while the water of condensation is cooled 
in a Worthington cooling tower. This latter ap- 
paratus is a steel cylinder about 12 ft. diameter 
and 30 ft. high, with rows of vitrified sewer tile 
set on end and so arranged as to form a large 
area over which the water flows as it is deliv- 
ered at the top of the tower from a horizontal 
spider of pipes revolved by the pressure of the 
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bars for high, medium or low voltage. The oth. 
switch connects the negative lead (which is fi; 
pased through a recording ammeter and a circ, 
breaker) with the common negative bus-bar. Th. 
four bus-bars are at the back of the switchboa: 
The switches on the fifth panel control the circu; 
leading to the motors operating the battery tran 
fer carriages, the car transfer table, the couwli: 
tower fan, etc., while a special switch enables {| 
motor bus-bars to be connected to the main bu 
bars for high, medium or low voltage, or to a: 
one of the four dynamos. 

The plant is operated by three shifts of th: 
men each; an engineman, a fireman, and a mi 
on the battery transfer car. Besides these, abv 
four men are engaged on car repairs and gener: 
work about the station. It is estimated that t) 
cost of the power station and plant, when con. 
pleted to the full intended capacity of 1,000-H} 
will be about $86 per HP. 


NOTES FROM THE ENGINEERING SCHOOLS. 


Massachusetts Institute of Technology.—Ex- 
periments are now being conducted by two stu 
dents in the Course in Naval Architecture, on th: 
“Determination of the Resistance of a Ship” by 
means of a small model. The results will b: 
used in their thesis. The experiments are bein 
carried on on the Charles River, near Waltham 
the model being that of the U. S. S. “Yorktown” 
(about 10 ft. in length). The model is towed ahead 
of a small steam launch by means of a long spar, 
its resistance, or the pull on its tow-line, being ac- 
curately measured by a spring-dynamometer. A 
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FIG. 5.-ELEVATION OF POWER PLANT, SHOWING THE ARNOLD SYSTEM OF CONNECTING ENGINES AND DYNAMOS 


The engines run very steadily and with little vi- 
bration at a normal speed of 380 revolutions per 
minute. The four dynamos are of the multipolar 
type, rated at 1 kilowatts each, and were built 
by the Walker Co., of Cleveland, O. 

A special feature of the plant is the Arnold 
patent system of connecting the engines and dy- 
namos so as to give the greatest flexibility, any 
engine being able to run any or all of the dynamos. 
When the middie engine is in place, it can be used 
to operate the three dynamos used in regular ser- 
vice, the two end engines and one dynamo being 
then at rest; or it can run any two of the dynamos 
and one of the end engines can run the third 
dynamo; or the middle engine can be stopped and 
any three of the dynamos run by the two end en- 
gines, as at present. Fig. 5 is a sectional elevation 
of the plant, and an examination of the drawing 
will show that the armature of each dynamo is 
mounted on an independent hollow shaft or “quill” 
carried in the bearings (P P) (p p). Through the 
center of this hollow shaft, but not in contact 
with it, runs a solid steel shaft (EB), carried only 
by the bearings (D) (d). The outer end of each 
quill, and both ends of the shaft, are fitted with 
flange couplings which can be bolted to the engine 
fiywheels (h) (of the end engine) or (H) (of the 
middle engine). At present the temporary shaft 
is connected at A, With the middle engine driving 
the two dynamos adjacent to it, and with the third 
dynamo driven by the end engine adjacent to it, 
the solid shaft will be idle, the engine flywheels 
being connected directly to the flange couplings of 
the quills. But if it is desired to operate a dynamo 


water. As the water tlows and drips down :t is 
cooled by an upward blast of air from an £4-in. 
fan driven at a speed of 275 revolutions per min- 
ute by an electric motor of 9-HP. The mixture 
of injection water and condensed steam delivered 
from the condenser has a temperature of about 
110°, while the water from the cooling tower 
used for the injection jets has a temperature of 
about 90°. The feed water is taken from the 
condenser well and passes through a Green fuel 
economizer, which is heated by the products of 
combustion on their way to the smokestack, and 
by this means the feed is heated to a temperature 
of about 270°. The condensers, feed pumps, etc., 
are placed in an open pit at the back of the en- 
gine room, this pit being reached by two stair- 
ways from the room or a doorway from the boiler 
room, The smoke and gases from the boilers, 
after passing through the fuel economizer (or 
through a by-pass), are delivered into the smvuke- 
stack, which has a square brick base, 21 ft. high, 
surmounted by a steel chimney 7 ft. diameter and 
148 ft. high, the total height being 164 ft. 

The switchboard is of white marble, 21 ft. 8 ins. 
long and 7 ft. 6 ins. high, and is placed behind the 
engines. It has five panels, one for each dynamo 
and the fifth for the motor switches. Each dyna- 
mo panel has two single-throw switches, a Wes- 
ton ammeter, a Weston voltmeter, a Bristol re- 
cording ammeter, two circuit breakers, and a 
rheostat for controlling the voltage of the dyna- 
mos. One of the switches can connect the positive 
lead of the dynamo (which is first passed through 
a circuit breaker) with either of the three bus- 


straight course of about 44 mile has been laid out, 
marked by stakes at short intervals, and over this 
the launch and model are run at different speeds; 
the resistance is observed and the time of passing 
the intermediate stakes noted, so that any varia- 
tion in speed for a given run may be detected. 

Cornell University.—Two large pamphlets re- 
cently issued by the University are the Annual 
Report of President Schurmann, and the Register 
for 1897-98. The annual report points out that 
the University has more than held its own in 
numbers while making, since 1894, a continuous 
advance in entrance requirements. It contains an 
account of the new hydraulic laboratory and 
canal, with a reservoir covering 23 acres and hold- 
ing 53,000,000 gallons of water, together with a 
statement of the investigations which it is pro- 
posed to make in hydraulics. The Register show: 
that the total number of students in the Univer- 
sity is now 1,790. The Sibley College of Mechanic 
Arts and Mechanical Engineering is the largest 
professional school in the University, and now en- 
rolls 463 students. 

New York University.—Mr. Andrew Carnegie 
has presented a set of geological and mineralogi- 
cal specimens from the largest iron mines in the 
Northwest, with cases. Three friends of the Uni- 
versity have presented $4,000, to be divided be- 
tween the departments of geology, biology, engi- 
neering and physics. Dr. William Allen Butler 
has been elected president of the Council, in the 


place of his father, Dr. Charles Butler, recently 
deceased. 
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FORESTS AND RAINFALL.* 
By Prof. H. A. Hazen.7 


Can it be possible that the cutting away of forests 

rects the amount of precipitation in any locality? To 

any, no doubt this question will seem easy of answer, 
it we find the results of study by no means reassuring, 

.d recent investigations have led to almost diametrically 
pposite conclusions depending, somewhat at least, upon 

feeling of the writer. The following paper is pre- 
red from the standpoint of a meteorologist, and is an 
ttempt to present facts. 

Formerly, the historical argument was a favorite one. 
| quote one of these: 

It is a familiar fact that there are many regions in 
\sia and Southern Europe, once exceedingly fertile and 
ionsely populated, that are now utterly sterile and deso- 
tte. The country bordering on the Euphrates and por- 
tions of Turkey, Greece, Egypt, Italy and Spain are now 
seapable of cultivation from lack of rain due to de- 
forestation. 

Such quotations and statements might be made to fill a 
iarge volume. Without more precise data as to rainfall, 
t would be hazardous to conclude that we have here a 
ise of cause and effect. It is certain that the fertility of 
‘hese regions in ancient times was due to stupendous 
irrigating devices and canals, and when these were neg- 
lected, through wars and other untoward circumstances, 
the fertility necessarily ceased. It is certain that there 
are ruins of enormous irrigating ditches and canals in 
tabylonia, where history indicates that there was once a 
teeming population and great fertility, but where now 
only a sandy desert greets the eye. 

Some have said that where our densest forests are found 
there we have the greatest precipitation. There is no way 
whereby we can see that such forests would have started 
unless favored by rainfall, so that the presence of the for- 
est rather indicated the earlier occurrence of practically 
the same rainfall as at present. Meteorologists are agreed 
that there has been practically no change in the climate 
of the world since the earliest mention of such climates. 
Plants found in mummy cases in Egypt that were 
plucked thousands of years ago show the same size as 
those now found in that land. 

The strongest argument adduced in the past to show 
the influence of forest on rainfall has existed in a com- 
parison between rain-gage measures in the forest and 
the open field. Such records have been made for more 
than 30 years in France and Germany, and surely we must 
have here, if anywhere, a sufficient proof of a forest’s 
influence. 

Admitting that we have perfect instruments and careful 
observers, there still remains a most serious doubt as to 
the immediate environment of each gage and as to 
the possibility of a direct comparison. It is probable that 
no two gages 2,000 ft. apart can be placed so as to catch 
the same amount of rain, though to all appearances the 
exposure is faultless in each case. 

One of the best of all researches in this line has been 
onducted at Nancy, in France. Within a distance of 5 
or 6 miles there have been four stations established—at 
Naney, in the open, and at Belle-Fontaine, in the forest; 
and, 500 ft. higher vertically, Amance (open) and Cinq- 
Trancheés (forest). The latter stations are in a more 
hilly region and cannot be compared together, as can 
the former. At the lower stations we have comparative 
observations for 25 years. I have summed these in three 
groups, containing 8, 8 and 9 years 1m each group. First 
group, Nancy (open), had 31.16 ins., while Belle-Fon- 
taine (forest) had 32.46 ins.; second group, 33.39 ins. and 
34.07 ins.; third group, 30.05 ins. and 29.89 ins. We 
see that while the first eight years showed a very slight 
exeess in the forest rainfall over that in the open field, 
in the last nine years (including 189%, last published) the 
open station showed a little more rain than the forest sta- 
tion. These observations were made with particular care, 
for the purpose of exactly determining the influence, and 
tnay be relied on if the environments of the gages were 
comparable. At Amance (open) and Cinq-Trancheés (for- 
est) the observations have not been quite so regular, 
hough we have 25 full years of records at these two sta- 
tions, but not the same years as at the other stations. 
\mance shows 26.70 in. and Cinq-Trancheés (forest) 33.39 
‘uS., Or an apparent preponderance of 6.7 ins. a year in the 
forest. This would make over 20% greater rainfall in the 
forest than in the open. It should be borne in mind, 
however, that these two last stations are on an eminence, 
‘nd are not strictly comparable, and this result can not 

tiate that at the two other stations, which shows no 
fect. 

In Germany we have a rather remarkable record of a 

shtly different character. Lintzel is a station on the 
uneburg heath, and began to be planted with trees in 

SST, at the rate of 1,000 to 1,500 acres a year, and in a 
‘Ww years over 8,000 acres were covered. In the midst 
f this forest is the meteorologic station in an open field 

' some 75 acres. Before planting the forest 97% of 
‘\e surface was fleld, meadow, or heath, and afterward 


© Was forest and 20% was roads, open field, and heath 
iv. S. Weather Bureau, Washington, D. C. 
Abstract of a paper presented at the annual meeting of 


the A ic 
Sept. 1897 Association at Nashville, Tenn., 


50 miles, there are 13 rainfall stations, which have been 
carefully established and presumably are comparable 
with the Lintzel station in the midst of the growing for- 
est. There is no means of knowing whether any of these 
stations have been changed or not, but for our purpose we 
may consider the material homogeneous and treat it ac- 
cordingly. Records from 1882 to 1896 are available 
Charts were prepared for each year showing the ratio be- 
tween the Lintzel record and that at each station of the 
13. There is no space for these charts, but, in place of 
them, I give here the mean of ali the 15 station ratios 
for each year: 1882, 81; 1883, 83; 1884, 101; 1885, 1038; 
1886, 82; 1887, 98; 1888, 93; 1889, 122; 1890, 97; 1891, 
100; 1892, 90; 1893, 96; 1804, 142; 1895, 128; 1806, 136. 

These figures are extremely significant, and may be 
further elucidated as folows: The smaller ratios show a 
less rainfall at Lintzel, or, these figures are the per- 
centage of rainfall at Lintzel as compared with sur- 
rounding stations. It is impossible to determine whether 
these trees have reached the culmination of their effect or 
not. In 1896 most of them would be 17 years old, and 
the ground would probably be fairly covered. It is a 
great pity that the environment was changed or some 
accident happened at Lintzel so as to vitiate the thre« 
last years. (An inquiry was sent to Germany regarding 
the error, but no response has yet been received.) The 
record does not seem to show any appreciable effect upon 
the precipitation; in 1884 the ratio was 101, while in 
1803, nine years later, it was 06. It is probable that no 
definite and unassailable result can ever be obtained 
either by the method adopted in France or this later one 
in Germany. The rainfall is so variable within a dis- 
tance of even a mile or two, and it is so difficult, if not 
impossible, to obtain similar environments at all the 
stations, that no decisive result can be obtained. It will 
be seen readily that the multiplication of stations will 
do no good, and. above all, that the observation of rain- 
fall under trees in a forest is absolutely useless for any 
such discussion or study as this. 

It seems probable that if two or three lines of stations 
could be established a mile or two apart on four sides of 
an enormous forest, each line to have a dozen stations 
or so, about 3,000 ft. apart, four of the stations to be out- 
side of the forest and the others each in a large, cleared 
space of at least two acres extent in the forest, something 
decisive might be obtained. It should be noted, how- 
ever, that from the evidence already accumulated there 
would be very little to be gained by a further study of 
the question. It is certain that the effect, if there be one, 
is almost inappreciable. The favoring conditions over the 
forest are balanced by those not favoring and the inte- 
grated effect is practically the same in the two cases. 


STREAM FLOW IN RELATION TO FORESTS. 

Diametrically opposing views regarding the ef- 
fect of forests on the total flow or runoff of 
streams have been advancedinthe last three years 
before the American Forestry Association. In 
1895, Mr. C. C. Vermuele, of 203 Broadway, New 
York city, presented a brief paper to the asso- 
ciation, in which he stated, as the conclusion of 
extensive studies, that in the New England and 
Middle States forest areas have no effect upon 
the total yield of drainage areas, the most impor- 
tant controlling factor being temperature. At the 
revent meeting of the Association at Nashville, 
Tean., Mr. Geo. W. Rafter, M. Am. Soc. C. E., of 
Rochester, N. Y., submitted a long paper contain- 
ing many record figures and other data from 
which he drew the conclusion that forest areas 
materially increase total runoff; and while not 
denying that there is a relation between temper- 
ature and runoff he believes Mr. Vermeule lays 
so much stress on this “as to in effect invalidate 
any conclusion he may have put forth on the 
subject under discussion.” Although differing as 
to the effect of forests on total runoff, both gen- 
tlemen agree that forests are great equalizers of 
flow, which, with other inherent advantages, are 
sufficient reason for their preservation. The two 
writers agree further in using the term evapora- 
tion as including all water that does not reach 
the stream in question, or the difference between 
rainfall and runoff. They differ in that Mr. Ver- 
meule uses forest areas in a far broader sense 
than Mr. Rafter, including areas in brush, which 
Mr. Rafter excludes. 

The studies by Mr. Vermeule were made as con- 
sulting engineer of the Geological Survey of New 
Jersey, in connection with an investigation of the 
water supply of that State. They are set forth at 
length in Mr. Vermeule’s report on “‘Water Sup- 
ply,” being Vol. III. of the Final Report of the 
State Geologist, issued in 1894; and also in the 
annual reports for 1895 and 1896. The studies by 
Mr. Rafter have been made in connection with his 


investigations of water storage on the Genesee 
River, and of the water supply possibilities of the 
Upper Hudson, and will be found in detail in an 
appendix to the Report of the State Engineer of 
New York for LSO6. 

Mr. Vermeule bases the conclusions in his pa- 
per on studies of the New Jersey gagings made 
under his directions for periods of four years or 
less, coupled with rainfall measurements made by 
the State Weather Service, and also on gagings of 
the following streams for the periods named 
Sudbury River, Mass., 16 years; Connecticut, 8 
years; Croton, N. Y., 14 years; Passaic, N. J., 17 
years; Hackensack, N. J., 8 years; Tohickon, 
Neshaminy and Perkiomen Creeks (near Phila- 
delphia), 7 years; Potomac River, 6 years. The 
various streams have from 7 to SS% of 
drainage areas in forest. 


their 


Before citing figures Mr. Vermeule states that 


the important fact was developed by these studies that the 
amount of rainfall evaporated is never directly propor- 
tioned to the total raintall, as is so often assumed to be 
the case. Evaporation is increased slightly for increased 
rainfall, but rapidly with increased temperature of the 
atmosphere. Stream-flow was found to be mainly a func- 
tion of rainfall and temperature, and litde or no effect 
upon the total yearly runoff was traceable to forests or 
other vegetation, or to topography. 


As to the best method of studying the subject, 
Mr. Vermeule says: 


I know of no more accurate way to compare the rela- 
tive evaporation from forested and deforested areas than 


by measuring the rainfall and the amount of rain flowing 
off, provided the observations are long enough continued 
and begin and end with full ground water In this way 
we obtain natural conditions and include both direct evap- 
oration from the soil and also the water drawn up by 
vegetation, much of which is exhaled tnto the atmosphere. 


The loss into the earth, which does not reappear in the 
natural drainage channels, may, under ordinary circum 
stances, be neglected. This method is certainly far pre- 
ferable to the attempts to measure evaporation 


on a 
small experimental scale, which have frequently been 
made, and the results of which have been quoted Some 
of these measurements entirely neglect the large drafts 
of moisture made by the trees of the forest. All of these 


fail to obtain the same conditions which prevail naturally 
over larger areas of forest. 

The author next states that in the Passaic 
drainage area, with an average annual rainfall of 
45 ins., the amount taken up by vegetation was 
only 6.03 ins., or but 27% of the average annual 
evaporation of 22.7 ins. This is cited as showing 
the minor effect of vegetation on evaporation, and 
thus on runoff. Mr. Vermeule asks: “If evapora- 
tion is so much less from forested than from cul- 
tivated areas as is sometimes claimed, should 
not forests be found thriving in full variety and 
luxuriance far beyond the limit where rainfall 
becomes too light to support other vegetation?” 

The effect of forests upon the greatest and least 
flow of streams Mr. Vermeule believes to be small, 
the maximum freshet usually occurring either 
when the ground is frozen or in summer after be- 
coming saturated with rain. The minimum flow 
occurs after a long draft upon the water stored 
in the ground. Thus both maximum and mini- 
mum flow are dependent on surface geology and 
not on vegetation. On the other hand, forests 
tend to an equable stream flow, “fewer floods and 
shorter periods of extreme low water,” besides 
which they hold the top soil in place, thus pre- 
venting barrenness, the worst possible condition of 
a drainage area. 

Coming now to Mr. Rafter’s paper we find that 
he criticises Mr. Vermeule’s conclusions, (1) be- 
cause based largely on New Jersey data for short 
periods, and (2) because ‘‘he ignores all of the 
valuable data of forest meteorology which have 
been obtained abroad and which cannot be safely 
ignored by any person attempting to study this 
question on its merits.” Mr. Rafter then pro- 
ceeds, first of all, along the line pursued by Mr. 
Vermeule, considering total rainfall and runoff. 
The records considered by Mr. Rafter are 
for the following drainage areas and periods: 
Sudbury, Mass., for 21 years, and Croton, N. Y., 
for 27 years, against 16 and 14 years, respectively, 
taken by Mr. Vermeule; Cochituate, Mass., for 33 
years, and Mystic, Mass., for 18 years; Upper 
Hudson, N. Y., seven years; Genesee River, N. Y. 
three years; Muskinghum River, O., eight years; 
Des Plaines River, Ill., four scattering years; Up- 
per Mississippi, partial data for eleven years. 

As a result of a study of the detailed records 
for the above streams Mr. Rafter concludes “that 
the deforestation of a drainage area will, in the 
State of New York and in that vicinity, probably 
decrease the annual water yield of the area from 
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4 to 6 ins.” This conclusion he says is tentative 
and he reserves “‘the right to modify it as fur- 
ther data are gathered.” 

Mr. Rafter’s figures emphasize, for the areas un- 
der consideration, the persistency, as he terms it, 
of evaporation in amount, year after pear, it tend- 
ing to remain constant, without regard to the 
amount of ramfall. This persistency was first 
pointed out, Mr. Rafter believes, by Messrs. 
Lawes, Gilbert and Warrington, in a paper on 
“The Amount and Composition of the Rain and 
Drainage Waters Collected at Rothampsted,” 
published in the Journal of the Royal Agricul- 
tural Society of England for 1881. 

In considering how ‘“‘deforestation may not only 
affect floods” but also lead “to an actual decrease 
in total runoff,’’ Mr. Rafter first calls attention 
to observations which show that forest tempera- 
tures are less than those in the open; that evap- 
oration from both water surfaces and littered soil 
are much less in the forest than in the open; and 
that evaporation is less, even at zero tempera- 
tures, in still air than in air currents, so that the 
smaller velocity of wind in the woods would also 
lessen evaporation. He also considers at length 
the amount of water required to support various 
classes of vegetation, concluding that forests take 
up far less water than areas in crops. In some 
sections the gradual diminution of. forest areas 
is accompanied by an increase in the area of land 
under cultivation, which Mr. Rafter holds must 
materially decrease the total runoff, especially 
during the growing period. As an illustration of 
this point he presents figures for the various areas 
in crop and in forest in Wyoming Co., N. Y., by 
decades, from 1850 to 1890. By using figures es- 
tablished by experiment as the amount of rainfall 
in inches required for various crops he shows that 
the amount of water required to support vegeta- 
tion in this county in 1890 was 3.4 ins. more than 
in 1850. 

Regarding the effect of deforestation on maxi- 
mum floods Mr. Rafter says that “it does not per 
se necessarily materially increase” their height, 
thus agreeing substantially with Mr. Vermeule. 


A PRACTICAL TEST OF A SAND-CATCH SID NG. 


Owing to a serious accident at the Dresden- 
Neustadt railway station, where there is a heavy 
down grade of 1 in 55, a sand siding was con- 
structed. This siding, built as shown in the ac- 
companying cut, taken from London ‘‘Engineer- 
ing,” is 1,641 ft. long, and of this distance 1,148 
ft. are covered with sand. All freight trains are 
required to stop at the head of the grade; if they 
do so they are shunted into the ordinary siding; if 
they do not they run into the sand siding. The 
whole siding cost $1,750. In very dry weather the 
sand has to be moistened, but frost does not im- 
pair its efficiency. 


Fro News. 
Cross Section of Sand Catch Siding at Dresden, Saxony. 


Up to the end of 1895 it had been tested only by 
a few stray engines, but on Dec. 21, 1895, a freight 
train of 20 cars, weighing 417 tons, and a locomo 
tive and tender weighing 60 tons, dashed into the 
sand siding and came to a full stop within 81 
ft. of the end of the siding. There was 
a delay of 24 minutes, but no damage was 
done to the rolling stock or to the track. The 
speed of the train was claimed to be 25 miles per 
hour; but computations show that it must have 
been much greater. 

Mr. Kopecke, of the Board of Finance, of Saxony, 
in suggesting sand sidings, describes the method 
of construction and theory of operation, as fol- 
lows: The general arrangement is shown in the 
cut. Switch points connect the siding with the 
main line; there is no crossing, and the auxiliary 
or sand rails rest upon the same cross ties as the 
main rails, but gradually dip deeper into the sand, 
until there is from 2 to 3 ins. of sand over them. 
This sand is held in position either by wooden 
longitudinals, or by sheet-iron flanges. At the 
further end of the switch the sand-rails rejoin the 
main line. 


The strong braking effect experienced by run- 
ning into such a siding is explained as follows by 
Mr. Kopecke, on the basis of theory and experi- 
ment: With a sand layer of uniform thickness the 

afl 
force, at the first impact, would be P max, = ——; 
4 
in which q = average ‘oad per axle, about 8 tons; 
1 = length of the train in units of average distance 
between axles, about 11% ft., and f = the sand 
resistance, which was found to be 0.0625, allowing 
0.005 for the resistanze of the rails. The maximum 
pressure upon the buffers will be at the middle 
part of the train; and for heavy trains it will be 
better to increase the sand resistance gradually 
by spreading the sand in a wedge-shaped layer. 

Mr. Kopecke then says that the resistance 

on a sand switch of length a, figured in the 
x 
above units, would be — f, at a distance of x 
a 
from the beginning of the switch; hence the maxi- 
afF 
mum buffer pressure would be . For 150 
8a 


qa 
axles and f = 0.0625, a = 175.75 —. If the greatest 

P 
buffer pressure is equal to the average load per 
axle, the length a, of the sand switch, would equal 
175.75 units, here taken at 1144 ft. each. This 
gives a sand switch of considerable length; but 
also of moderate cost; and experience proves that 
no damage to the rolling stock need be feared. 
Mr. Kopecke mentions 13 trials of sand switches 
with triins of varying length, empty and loaded, 
and running with speeds of from 12 to 54 ft. per 
second. For some few of these experiments the 
sand resistance f was found to be as follows: 


Speed, 
meters 
Cars. per second. ¢ 

Ten “ three empty. . 8.823 0.0675 


THE WEIGHT OF GREEN LOGS IN PROPORTION TO 
THEIR TIMBER CONTENTS. 


Through the courtesy of the Murphy Lumber 
Co., of Green Bay, Mich., we are enabled to give 
the results of some recent experiments to deter- 
mine the weight of green lumber. This work was 
done in order to get at the freight rates to be 
charged per thousand ft. B. M. for hauling green 
logs, and is of interest to both railway managers 
and to lumbermen. It should be mentioned, how- 
ever, that the percentage of waste in small logs, 
as compared with large ones, is so great that it is 
practically impossible to obtain an accurate com- 
mon factor of average weight per foot B. M., by 
which the entire weight can be obtained by mul- 
tiplying the number of feet scaled by this factor. 
The following table is, therefore, presented as the 
result of separate careful measurements, and for 
general information only. 

The timber here weighed was in the form of 
logs. The weighing was done on the cars on track 
scales, and the cars were then weighed empty; or 
else the logs themselves were weighed on plat- 
form scales. The logs were scaled on the cars 
by Merchantable scale, Scribner’s rules. 


Experiments to Determine the “Weight of Green lene 1 per ft, B. M. 


Ave. w’t per 
Quantity. Kind of wood (all logs). ft. B.M.. Jbs. 
10.80 
8.50 
9.25 
13 cars...... Michizan white 9.50 
> birch ... 12.95 
T6895 ft. B. M. White pine 
very heavy sap pine 
1 car........Maple, birch, elm and 2.60 
1 “ ......Birch and basswood ... 13.10 
W. pine,oak,maple,birch, b’sw’d 11.80 
9 cars. 11.40 


BRITISH SHIPBUILDING for 1897 accounts for 
launch of 791 vessels, aggregating 1,066,619 gross 
says the English “Fair Play.’’ The largest output o; 
single firm was that of Harland & Wolff, with 11 y. 
of 84,240 tons in all. The largest vessels launched 
the twin-screw ‘‘Cymbric,’’ of the White Star line «; 
12,340 gross tons; the ‘‘Brasilia,’’ of 11,100 tons, ang 
“Briton,” of 10,248 tons, all built by Harland & \ 
The output from private yards in 1896 was 743 vesse!. «+ 

1,257,339 gross tons; in 1895, it was 630 vessels of 1, 

a: gross tons; in 1894, it was 622 vessels of 1,073. 
gross tons, and 545 vessels in 1893 and 690 in 1892. ‘ 
engineers’ strike is charged with shortening the prov 
for 1897, as yards were closed because engines wer. 
ready for the hulls. 


43 


STEEL DOMES OF THE PARROTT BUILDING ,\) 
THE CITY HALL AT SAN FRANCISCO, CAL. 


(With two-page engraving.) 


The Parrott Building on Market St., San Fra 
cisco, Cal., is a combination of a departm 
store (the “Emporium”), and an office build 
of steel skeleton construction, and was compl«t 
in July, 1896. The site is 381 x 275 ft., and 1) 
store itself, 350x275 ft., is obstructed only 
columns, there being no interior walls, but o: 
the store fixtures and partitions. Above the m 
floor is a gallery floor, also used for store pu: 
poses. The basement has a clear height of || 
ft. 144 ins.; the main floor, 24 ft.; and the galle: 
floor, 19 ft. 6 ins. In the center is a rotunda 100 1 
in diameter, and about 50 ft. high to the springi: 
of the dome, this dome being 100 ft. diamete: 
with its top 100 ft. above the main floor. Abo 
the second or gallery floor the building is ca: 
ried up in the form of a hollow square, with fiv, 
storizs above the gallery fioor in the main part an 
three in the wings and rear. These floors are fo 
show rooms and offices, while the fifth floor con 
tains the court room and offices for the Supre:m: 
Court of California. The foundations are of con- 
crete, there being 302 concrete piers for the co! 
umns, from 9 to 22 ft. square, and all 8 ft. deep 
below the basement level. The retaining walls 
and exterior piers, also of concrete, extend 15 ft 
above the basement, and concrete blocks form the 
foundations for the engines and machinery for th 
electric light plant, elevators, etc. The Market 
St. front is of Oregon sandstone, the architect 
ural design being in the classical style, and the 
side and rear are of brick, the rear, however, be- 
ing finished with molded cornices, caps, string 
courses, etc., all of cement. The interior finish is 
very handsome and ‘elaborate, but with this we 
need not concern ourselves. The structural work 
consists of steel columns, with steel plate girders 
and I-beams for the floor framing, heavy plate 
girders supporting the masonry over the wide 
store-front windows, and also supporting the in- 
terior walls above the level of the gallery floor. 
The general style of the skeleton construction is 
shown in Fig. 1, which also shows the base ring 
of the 100-ft. dome and the derricks used in hand 
ling the material. 

The most interesting feature of the construction, 
from an engineering point of view, is the struc- 
tural design of the dome, now concealed by elab- 
orate decorative work and decorated glass. The 
dome is 100 ft. in diameter at the base, 50 ft. 11°, 
ins. high, with a cap ring of 22 ft. 6 ins. diameter, 
above which extends a lantern 16 ft. _. The 
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Cut Jan., 96; large deduct’ns for yee rot,etc.; tr’k scales. 
Green and dry mixed; track scales tes’ 
Cut Jan., sound, ‘medium size, green: trk scales. 
Track scales. 
1 rtially imperf 

atform scales; log pa 'y imperfect. 
Platform scales: 10 to 17 ins. at butt; cut Jan., 1896. 
Track scales; cut Feb., 1896. 
Cut Feb., 1896; platform scales; very green, not good. 
Platform’ scales. 
Platform scales. 
Separately on platform scales; part carloads on tr’k scales. 
Scaled at Marinette by railway scaler. 
Platform scales; scaled at Marinette. 

Cut Jan., '96; 16 ft. long; 9 to 20 ins. dlam.; pltfrm scales 
Separately on platform scales; 12 to 21 ins. diameter. 
Cut Jan., 1896; track scales, tested. 
Cut Jan., 1896; track scales, tested 
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STHBL DOME OF THE PARROTT BUILDING, SAN FRANCISCO, CAL. 


Mesioned and Built by the Pacific Rolling Mill Co., San Francisco. 
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FIG. 6. EXTERIOR VIEW, SHOWING FRAMING OF GROINED ARCHES. 
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surface of the dome is curved to a radius of 50 ft., 
and this surface is broken by large groined arches 
ovr the naves which enter the rotunda. The gen- 
eril arrangement of the framing is clearly shown 
py Fig. 2, and the composition of the various 
members is given below, 


Fig. 6 is an outside view, showing the framing 
of the groined arches. The amount of structural 
ironwork in the dome is about 400 tons. 

The architects for the building were Messrs. 
Pissis & Moore, of San Francisco. The structural 


the letters referring to 
the reference letters in ¢ 

Fig. 2, and this list will 
enable any structural 
engineer to follow out 

learly the detailsof the 
design: 

(A) Base ring, 100 ft. di- 
emeter; circular horizontal 
girder at third floor level; 
two 15-in, I-beams, 50 Ibs. 
per ft.; top and bottom plates, 
. 18 ins. 

(B) Main ribs (8), radius, 
nO ft.; lattice girders, 2 ft. 6 
ns. deep at the bottom, 18 
ins. at top; four angles, 
% x 83x 4 ins.; lattice bars, 
% x 5% ins. 

(C) Cap ring, against which 
the main ribs abut, 22 ft. 
6 ins. diameter; four angles, 
%x3x8 ins.; two plates, 
% x 20 ins.; top and bottom 
lattice. 

(D) Circular 
lattice girder, 100 ft. di- 
ameter; four angles, % x 
4 x 4 ins.; lattice bars, % 

3% ins. 

(E) Circular horizontal 
lattice grider, 87 ft. 5 ins. 
diameter, forming main sup- 
port of glass; four angles, 
9-16 x 5 x 5 Itns.; lattice 
bars, 5% x 4 ins. 

(F) Circular horizontal 
beam girder, 39 ft. 6 ins. diameter, forming secondary 
support of glass, 15-in. I-beam, 50 Ibs. 

(G) Circular vertical beam, 15-in. I-beam, 41  Ibs., 
forming inside groined arch of 12 ft. 8 15-16 ins. radius. 

(H) Circular vertical beam (concentric with G), 6-in. 
I-beam, 16 lbs., forming outside arch of 16 ft. 8 15-16 ins. 
radius. 

(I) Circular vertical beam, forming arch of 13 ft. 0% 
ins, radius at outer wall of dome; 6-in. I-beam, 16 Ibs. 

(J) Circular member, forming grotned arch, 6-in. I- 
beam, 16 Ibs. 

(K) Vertical furring members, riveted to J and E; 
angles, 3 x 3 ins., 6 Ibs. 

(L) Horizontal furring members, riveted to J and K; 
angles, % x 2% x 2% ins. 

(M) Vertical furring members, secured to L and J to 
receive wire lath; angles, 14% x1 ins., 8 Ibs.; punched 
with %-in. holes, 16 ins. apart. 

(N) Vertical members, forming the outside wall of 
dome; 6-in. I-beam, 13 Ibs. 

(0) Horizontal members, forming the framing of out- 
side wall; angles, 5-16x 3x3 ins.; %-in. holes, 24 ins. 
apart. 

(P) Diagonal bracing for N and K; angles, % x 2% x 2% 
ins. 

(Q) Circular vertical members, forming secondary ribs 
of dome; 12-in. I-beam, 82 Ibs. 

(R) Circular horizontal members, carrying the glass; 
numbers 1 to 80 are 8-in. I-beams, 22 Ibs.; numbers 81 
to 160 are 8-in. I-beams, 18 Ibs. 

(S) Circular vertical members, carrying glass; 6-im I- 
beams, 13 Ibs. 

(T) Diagonal members, uniting H and J; angles, 5-16 

x8 x 3 ins, 
(U) Vertical members, forming pier; angles, 4x44 
ins. 
(V) Radial members, uniting G and H; angles, % x 24% 
x 2% ins. 

(W) Circular members, forming inside sill; angles, 5-16 
x3 x8 ins. 

(X) Diagonal struts, supporting overhang of E; two 
8-in. channels, 11 Ibs., with lattice bars 4% x8 ins. 

(Y) Circular horizontal members, carrying glass; 6-in. 
I-beam, 13 Ibs. 

(Z) Vertical members, carrying outer rib covering; 4-in. 
I-beam, 7% Ibs. 

In Fig. 3 are shown some details of the cap ring, 
including the splices of the four sections in which 
it was built, while Fig. 4 shows some details of 
the main ribs, of which there are eight. These 
ribs are 18 13-16 ins. wide at the base, and 20 ins. 
deep at the upper end, the web being partly plate 
and partly latticed. The radius is 50 ft. on the 
center line, 51 ft. 3 ins. on the outer face, and 48 
ft. 9 ins. on the inner face. Fig. 5 is an excellent 
view of the dome framing from beneath, while 


horizontal 


FIG. 7.—CAP RING OF DOME OF CITY HALL AT SAN FRANCISCO, CAL., 
Pacific Rolling Mill Co., Engineers and Contractors. 


work was designed, manufactured and erected by 
the Pacific Rolling Mill Co., of San Francisco, and 
we are indebted to Mr. Patrick Noble, general 
manager of that company, for photographs and 
blue prints of the work. 


McGilvray; hollow terra cotta tile flooring and 
fireproofing, Gladding, McBean & Co. 

The Pacific Rolling Mill also designed and built 
the structural framework for the new steel dome 
on the City Hall at San Francisco, and Mr. Frank 
T. Shea, of the firm of Shea & Shea, of San Fran- 
cisco, was the architect for the dome and rotunda, 
the final completion of which was celebrated with 
some ceremony on July 12, 1897. The dome is 67 
ft. 5 ins. diameter at the base, and 9 ft. 6 ins. di- 
ameter at the cap, with a rise of 43 ft. 9 ins. from 
springing line to cap. The ornamental metal work 
was supplied by the San Francisco Novelty & 
Plating Works; the marble for steps and decora- 
tive work by Wm. H. McCormick; the carpentry 
work, by James F. Leahy, and the ornamental 
glass work, by the Pacific American Decoration 
Co. This last contract was for 4,000 sq. ft. of 
glass at a contract price of about $22,000. 

This dome is 67 ft. 5 ins. diameter at the base 
and 9 ft. 6 ins. diameter at the cap, with a rise of 
43 ft. 9 ins. from springing line to cap. The cap 
ring, shown in Figs. 7 and 8, has an inside diam- 
eter of 6 ft. 914 ins., and an outside diameter of 9 
ft. G ins. It consists of two concentric plate gir- 
ders, 24 ins. deep, rigidly connected by 16 verti- 
cal diaphragms and by top and bottom plates, the 
bottom plates extending beyond the outer girder 
and being slotted for the angle iron guides of the 
elevators. The ring weighs complete about 3% 
tons, and was made in two sections, which were 
spliced and finished up complete in the shops. The 
dome has eight main ribs, and these are attached 
to the cap ring by pin connections, as shown by 
Fig. 7, instead of by riveted connections as in the 
dome of the Parrott Building. The pins are 2% 
ins. diameter. The details of construction are 
shown by Fig. 8, and the cap ring is built up as 
follows; 

Cap ring for City Hall Dome at San Francisco, Cal, 
Outer girder: 


% x 4x 4 ins. x 14 ft. 11 Ins. 
4 % x 6 x 16 ins 
16 bent plates for pin connections. .7-16 x 16 « 16 Ins, 
16 bent plates for pin connections... -7-16 x 16 x 1) ins, 
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Sectional Plan, 
FIG. 8 —DETAILS OF CAP RING OF DOVE OF CITY HALL, SAN FRANCISCO. 


Among the other contractors were the follow- 
ing; Cement (20,000 barrels of Star and Josson 
brands), W. R. Grace & Co.; concrete, George 
Goodman; granite (including a slab 24 ft. 7 ins. 
long, 6 ft. 6 ins. wide and 12 ins. thick, for the 
mainentrance floor), RaymondGraniteCo.; Oregon 
gray sandstone for main front, Pioneer Sandstone 
Co., Yaquina Bay, Ore.; brick masonry, Richard- 
son & Gale; stone masonry and carving, John P. 


Inner girder: 


% 24 ins. x 10 ft. 7% ins. 

%x3x3x ins. 10 ft. 7% ins. 

4 splice plates... % x 6x 18 ins. 
Top plates: 

% x 24 x21 Ins. 
Bottom plates: 

4 plates.. ....... eT % x 24 x 25 ins. 

4 plates (with slots for elevator 

Diaphragms: 
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It has been generally agreed for years that for- 
ests bear a very important relation to the flow of 
streams, and thus to all questions of water sup- 
ply for city purposes, irrigation and power. The 
exact character of this relation has been a fruitful 
subject for discussion. Some hold that forests 
increase the total runoff of streams, besides giv- 
ing rise to a more equal distribution of stream 
flow throughout the year. Others contend that 
forest areas perform only the last of these two 
services, having no effect upon total yield. Still 
others give forests credit for conserving the water 
supply of small areas or local districts, while 
having no effect upon large areas, 

In other columns of this issue will be found two 
papers on this subject, in which diametrically op- 
posing ideas are advanced. Mr. C. C. Vermeule 
holds that not forests, but temperatures, are the 
controlling factor in runoff, while Mr. George W. 
Rafter, M Am. Soc. C. E., believes that for- 
ests act the main part, although admitting that 
temperature has a minor effect. Each author 
bases his conclusions on records of rainfall, run- 
off and temperature, but the records are mostly 
for different drainage areas, and where not so 
are for different periods. The records used by 
each author are in many instances either for short 
periods or incomplete. On this account Mr. Ver- 
muele is perhaps at a disadvantage, not so much 
in the matter of records as in that he relies 
wholly upon his records, while Mr. Rafter takes 
into account certain results obtained by experi- 
ment and observation in fields which he believes 
to be allied closely to the main subject. Thus 
Mr. Vermeule says that he knows no more satis- 
factory way to study the subject than to consider 
total rainfall and total runoff, ignoring experi- 
ments on the subject of evaporation. 

Obviously if we can obtain accurate records of 
rainfall and runoff, extending over a sufficiently 
long period, we need ask for nothing else in the 
study of a given drainage area, and if we «>> ob- 
tain a sufficiently large number of such records 
for a variety of conditions of forest and cultivated 
areas nothing else will be needed to enable us to 
draw generalizations regarding the effect of forest 
on stream flow. On the other hand, with a limited 
range of records, some of which are incomplete, 
it may be advantageous to make use of experi- 
mental results and carefully considered theory In 


drawing even broad generalizations. This is well 
illustrated by the two papers under discussion. 
Pursuing the same methods, but using different 
records, Mr. Vermuele reaches the conclusion that 
tcmperature is the main factor in runoff, as af- 
fected by evaporation, while Mr. Rafter comes to 
a contrary conclusion. Mr. Rafter, however, sup- 
plements his records by a general survey of the 
various factors which he believes enter into the 
case, as indicated by observation and theory. Mr. 
Vermeule, finding a close relation, in his figures, 
between temperature and runoff, and knowing 
that the latter is an important factor in evapora- 
tion, stops with the known and determinable ele- 
ments in his problem, urging that the experiments 
commonly cited as bearing on the case were made 
under different conditions than those existing in 
nature. We shall rest content with having set 
forth the methods and conclusions of each au- 
thor, without attempting to analyze their figures 
or make further comments on their methods. 
Those interested in the subject will do well to go 
back to the detailed figures and discussions of the 
two authors, as given in the public documents 
mentioned in connection with our abstract of 
their figures. There they will also find, in Mr. 
Rafter’s reports, references to the literature of 
the subject.* 

In conclusion, the most important practical 
point connected with this subject is that both Mr. 
Vermeule and Mr. Rafter, and engineers and me- 
teorologists in general are agreed that forests play 
a most important part in the regimen of streams, 
equalizing their flow through the year, diminish- 
ing the amount of silt carried by streams and 
otherwise proving of value. These reasons alone 
are sufficient grounds for making a firm stand for 
forest preservation. If in addition it should ulti- 
mately be proven that forests increase the total 
yield of streams the importance of this work would 
be still further evident, while there still remain a 
variety of other reasons for carrying it on, the 
chief of which, and one in itself sufficient, is the 
fact that our forests should be preserved in order 
to maintain the timber supply of the country. 


— 


The Naval Personnel Board, to which Secretary 
of the Navy Long several months ago delegated 
the task of straightening out the unseemly “line 
and staff” controversy, has submitted its conclu- 
sions in an interesting report written by Assist- 
ant Secretary of the Navy Theodore Roosevelt. 
Briefly summarized, the Board recommends: (1) 
That the line officers and engineers be amalga- 
mated; (2) that when the number of officers to be 
promoted is so far in excess of the vacancies as to 
cause stagnation, the requisite number of vacan- 
cies shall be created by weeding out the men who 
are least fit to meet the requirements of modern 
naval duty, and (3), that the enlisted men aboard 
ship shall be given the same rewards in pensions 
and retirement for age that are enjoyed by their 
brethren who fight ashore, while the higher class 
of machinists are made warrant officers, to rank 
with the gunners and carpenters. In other words, 
both the line officer and the engineer officer, as 
they now exist, are to be done away with and a 
corps of officers who are both engineers and line 
officers is to be substituted in their place. 

All things considered, this solution is perhaps 
the best that has yet been offered. The main- 
tenance of discipline is absolutely essential; and 
in all the previous plans proposed for the better- 
ment of the status of the Corps of Steam Engi- 
neers by giving them absolute rank, absolute con- 
trol in the engine room, etc., there was room for 
some clash of authority. Under the proposed law 
the officer in charge of the engine room will have 
all the authority required over his subordinates, 
and will yet have fixed and well-understood rela- 
tions with his brother officer in charge of the 
deck; and as the two stations would be inter- 
changeable, one source of constant bickering 
would be permanently removed. 

But will the general knowledge of engineering 


*Although presumably given by Mr. Rafter, we will cite, 
to make certain that they will not be overlooked by those 
wishing to make an exhaustive study, “The Influence of 
Forests on Rainfall,” by Prof. Geo. F. Swain, in the 
journal of the New England Water-Works Association, 
and “Forest Influences,”’ by B. E. Fernow, being Bulletin 
No. 7 of the Forestry Division, U. S. Department of Ag- 
riculture. In our issue of Sept. 20, 1894, there appeared 
an editorial on “The Protection of Forests.” 


principles involved and the necessarily lim 
amount of practical experience gained by the 
ture naval officer be sufficient to meet all the 
mands of modern naval conditions? We think 
—unless the status of the sea mechanic is ; 
cally changed as well. A ship at sea, in the p: 
ent time, is an intricate machine, far rem: 
frcm the yard that launched it, and the men 
designed and built it. It is filled with eng); 
boilers, dynamos, and machinery of all ty; 
complicated in their structure and in their r 
tion to each other. Fully to understand this ; 
chanism and to keep it in a state of constant 
ciency, ever ready for the fullest developmen: 
power, and to repair quickly and properly d; 
ages caused by weather or occurring in actior 
quires a higher class of mechanical training . 
longer period of practical experience than can 
expected of the naval officer, who has not ha 
special training in mechanical engineering. ‘ 
analogy between sails and engines, drawn by }\: 
Roosevelt, is not quite so close as he seems 
think. Nelson knew all about sails for the reas 
that his duty as a younger officer was hand!) 
sails; and the handling of a ship or of a fleet 
the face of an enemy was then much easier t! 
clawing off a lee shore, in stress of weather. | 
Nelson’s day the chief tools of the fighting m 
and the sailor were also very much alike; 1} 
Jack Tars did the shooting after the Captain h: 
placed the ship in the proper position. To-d 
the battle-ship may be transformed into a he); 
less, floating hulk, and its best batteries may |, 
rendered practically useless by the bursting of 
steam pipe, or the failure of some important mu: 
chine. Sails shot away or a yard or mast cri} 
pled, might also temporarily interfere with 1} 
proper handling of the old frigate; but if t) 
quarters were close enough fighting would go «); 
as before, while repairs were being made. hu 
future battles at sea will be matters of minut: 
not hours; and success, or defeat, or absolut 
destruction may depend upon the speed and ski! 
with which the damages are repaired. 

We therefore say, that while the future offic: r 
may be sufficiently trained to understand th 
management of the engines upon which he de 
pends, and may be competent to direct thei: 
movements, the conditions would also requir 
that he be ably backed by men in the engine room 
who can quickly and efficiently carry these orders 
into effect. To secure sea mechanics of this type 
the pay and rank must be high enough to attract 
them. The success of the proposed reform de 
pends upon the manner in which this feature is 
carried out. Mr. Roosevelt finds room for the fu- 
ture line officer between this class of sea mechan 
ics, rated as warrant officers, and the men wh 
plan and build engines, detailed for this purpos: 
from among those who show special aptitude fo: 
this service. But at sea, and in an extremity, du: 
to warfare with an enemy or with the elements 
the salvation of the vessel and all its crew may) 
depend upon the mechanic in charge of the en 
gines; and unless he be an exceptionally compe 
tent and reliable man, the system will be 4 
failure. 


WHAT SHALL NEW YORK DO WITH ITS CANALS ? 

In our issue of Dec. 23 we discussed the charges 
which have been brought against the New York 
State canal administration in connection with th 
announcement that the work of deepening th: 
canals to 9 ft. will require about $16,000,000, o: 
$7,000,000 in addition to the $9,000,000 appro 
priated by the legislature and approved by popu 
lar vote in November, 1895. In our last issue w: 
published a full abstract of the detailed stat: 
ment published by the State Engineer and th: 
Superintendent of Public Works, setting forth th 
reasons why the cost of the work proves to b: 
nearly double what was originally estimated. 

We believe that engineers generally will appr: 
ciate the reasons that are offered for the inad: 


quacy of the estimates which were presented t 


the Constitutional Convention of 1894. The ide» 
is only too prevalent that an engineer should !: 
competent to estimate accurately the cost of « 
work from his inner consciousness alone; the fa: 
that it is necessary for an engineer to spend con 
siderable time and money on surveys before h: 
can prepare estimates of the cost of a work, is ap' 
to be received with impatience The engineer is 
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frequently informed, in such a case, that it is not 
an accurate estimate which is wanted, but only 

, approximate one. Then when he makes his 

»proximate estimate (or rather his guess, for an 

ngineer ean only guess at the cost if he has to 
tess at the quantities and conditions), and it 

roves wide of the mark, the fact is cited as an- 

other proof that engineers’ estimates are wholly 
nreliable as indications of the ultimate cost of 
work. 

We do not propose at this time, however, to 
liseuss what has been done in the past, or who is 
‘o blame for the huge mistake in ascertaining the 
-ost of the canal improvements. The important 
‘hing to consider is the present situation in which 
the state of New York finds itself, and the course 
which will be for its best interest to pursue. 

The total cost of the Erie, Oswego, and Cham- 
plain canals to the state of New York has been 
in round numbers $61,000,000. The annual cost 
of operating and maintaining the canals of the 
state is in round numbers $750,000. The state 
ierives no revenue whatever from the canals; all 
tolls upon them were abolished in 1880. The in- 
terest on the $9,000,000 of bonds already author- 
ized for canal improvements amounts to $270,000 
per annum; and, assuming that $7,000,000 more 
would be required to complete the deepening to 9 
ft., the total operating expenses and _ interest 
charges with which the taxpayers of the state 
will be burdened on account of the canals will be 
$1,230,000. 

As stated above, the state gets no return 
whatever for this expenditure save the indirect 
benefit due to the traffic which seeks these water- 
ways. 

Let us now review the various alternative 
courses which are open to the state at the present 
time. The first course, and one which we regret to 
say seems very likely to be followed, is to expend 
the rest of the $9,000,000 already raised, but re- 
fuse further appropriations. Under the New York 
constitution, in order to secure the $7,000,000 ad- 
ditional required to complete the 9 ft. depth im- 
provement, it will be necessary for the legisla- 
ture to pass a bill authorizing this expenditure, 
and this bill must then be approved by a popular 
vote in a state election. In the present condition 
of New York state politics it seems to us very 
doubtful whether either party in the legisla- 
ture will care to assume the responsibility for 
saddling $7,000,000 additional debt upon the state. 
It appears even more doubtful, however, whether, 
if such a bill should pass the legislature, it 
would be approved by the people. In 1894 the 
amendment to the constitution providing for the 
improvement of the canals was opposed by a vote 
of 327,645, compared with 442,988 in its favor. In 
1895, the $9,000,000 appropriation was approved 
with practical unanimity by the press of the 
state, and a vast amount of work was done to 
influence voters in its favor; yet, although it was 
carried, a very heavy vote was polled against it. 
Will the voters of New York who were told two 
years ago that $9,000,000 would deepen the canals 
to 9 ft., now give $7,000,000 more to complete the 
work? It appears to us more likely that they will 
call to remembrance the repeated promises which 
were made concerning the state capitol building 
at Albany, and refuse to spend another cent on 
canal improvement. : 

If they pursue this course, it needs no prophet 
to foresee the practical disappearance of cana 
traffic within a very short time. As many of our 
readers may recall, the decadence of canal traffic 
has been very rapid in the last few years. 

In 1890, the canal tonnage was 5,246,102. In 
1894 it fell to 3,882,560. In 1895, a further de- 
cline occurred to 3,467,848. In 1896 the showing 
was a little better, but the total was only 3,714,- 
S94. Figures for the present year are not at 
hand; but we believe the total will approximate 
to that of 1895. The falling-off in traffic is even 
more evident by the records of grain carriage. 
The total grain traffic of the canals for the past 
four seasons has been as follows: 


Grain by canal, 
Year. 


bushels. 


grain from the lakes to tidewater have been rap- 


idly increasing their traffic, and are able to haul 
full train loads at a rate nearly or quite as low as 
the rates by canal. The railways have the great 
advantages in securing shipments, of rapid de- 
livery, of full responsibility for loss and damage, 
and of arrangements with connecting lines where- 
by the shipper obtains through bills of lading 
without difficulty. The law which limits the capi- 
tal of any corporation making use of the canal 
to $50,000 operates to prevent absolutely the de- 
velopment of the canal in accordance with mod- 
ern methods of transportation and finance. 

Under these conditions it is not to be wondered 
at that traffic on the canals is rapidly disappear- 
ing. The profits to the boatmen are so insignifi- 
cant, and the chances of the total disappearance 
of profits in the near future are so great that 
the boatmen are abandoning the business; the 
old boats are rapidly becoming rotten and unsea- 
worthy, and few or no new boats are built to take 
their place. 

We need go no further to prove that to leave 
the canals as they are means such a falling-off 
in traffic that in a few years the people will no 
longer submit to the heavy annual appropriations 
required to maintain and operate the canals for 
the sake of the remnant of traffic that may still 
remain. In other words, if the canals are to be 
left with the improvements now under way upon 
them incomplete, a few years hence will see their 
total abandonment, and the loss to the state of 
the entire investment which has been made in 
them. Even if we do not take so extreme a view 
and suppose that the canals are still kept open, it 
is as certain as can be that unless the present 
improvement is completed the usefulness of the 
canal as an avenue of traffic is very near its end. 
A great deal has been said, and truly said, con- 
cerning the value of the canal as a regulator of 
railway rates; but its value in this field also is 
Sure soon to disappear if traffic ‘continues to fall 
at the present rate. 


Let us turn now to the second alternative open 
to the state—the completion of the present im- 
provement to give a 9-ft. depth of water, and with 
high-level lift locks at certain points on the 
canal. The net result of this improvement was 
fully reviewed in our issue of Oct. 31, 1895. It 
will amount to increasing the capacity of the 
barges that use the canal to about 400 tons, as 
compared with the present barges of some 240 
tons. It is estimated that this would decrease the 
cost of canal freights from Buffalo to New York 
as much as 1 ct. per bushel, and would facilitate 
the operation of through lines of barges between 
the Lake ports and the seaboard. If the alterna- 
tive presented to the people of New York is either 
the abandonment of the canals in the near fu- 
ture, or a further expenditure of $7,000,000 to 
complete the improvements now under way, then 
we believe this expenditure ought to be made. 


There is, however, another possible course open 
to the people of New York, and that is to turn 
over the Erie Canal to the United States govern 
ment. As our readers will remember, the result 
of Major Symons’ recent investigation of the 
problem of the cheapest system of water trans- 
portation from the Great Lakes to the seaboard, 
was that such a system would be obtained by 
the improvement of the Erie Canal to accommo- 
date barges of 1,500 tons capacity. Of course, 
while the canal remains the property of the state 
of New York, the United States is barred from 
undertaking such a work. If, however, the canal 
were to be transferred from the state to Federal 
control, there is good reason to believe that its 
improvement on the lines recommended by Major 
Symonds could and would be carried out. 

The United States now controls and maintains 
a great free waterway system extending from Du- 
luth and Chicago to Buffalo, and from Albany to 
tidewater at New York. Why should it not un- 
dertake the maintenance and improvement of the 
remaining link in this system, from Buffalo to 
Albany? The fact is that the Erie Canal benefits 
the grain growers of the Northwest much more 
than it benefits the people of New York. A large 
part of New England is as much benefited by the 
Erie Canal as is the state of New York. The lake 
cities of Chicago, Milwaukee, Cleveland, and 
many others would derive more benefit from an 


improved Erie Canal than most of the cities of 
New York. 

Let us see what the Erie Canal will cost the 
taxpayers of New York every year, if the addi- 
tional $7,000,000 appropriation is voted. The ac- 
count will stand about as follows: 


Operating expenses and maintenance, say...... $750,000 
Interest on_ $0,000,000 bonds already authorized.. 270.0. 
Interest on $7,000,000 bonds additional....... 210,000 


$1,230,000 

About a million and a quarter a year from the 
taxpayers of New York! But that is not all. It 
has been explicitly stated that in making this ex- 
penditure of $16,000,000 the work has been “pared 
down” as much as possible; there is other neces- 
sary work, rebuilding of structures, improved ap- 
pliances for towing, handling boats in locks, etc., 
etc., which are pretty sure to be found necessary 
in the near future, even if the $7,000,000 addi- 
tional is voted. Besides this, money must be 
raised to pay off the principal of the bonds, if they 
are not to be made a perpetual burden upon the 
state. 

Now let us compare these figures of expenditure 
with the transportation actually effected by the 
canal. Suppose we take the canal traffic to be 
hoped for when the 9-ft. improvement is com- 
pleted at 5,000,000 tons per annum, and estimate 
200 miles as the average haul per ton on the 
canal. We then have a total of 1,000,000,000 ton- 
miles of transportation furnished. But the an- 
nual cost of the canal to the taxpayers of the 
state, we have seen above, is about $1,250,000; 
hence the taxpayers of the state will have to pay 
about 144 mills per ton mile for all the freight on 
the canals. The present canal freight rate aver- 
ages about 3 cts. per bushel from Buffalo to New 
York, or about 1 1-5 mills per ton mile. In other 
words, if the traffic on the canals when deepened 
to 9 ft. averages 5,000,000 tons per annum, the 
taxpayers of the state will be paying about as 
much in the cost of keeping up the canal and the 
fixed charges upon it, as the boatmen receive for 
freight at the preseat time. 

These figures certainly furnish food for thought, 
by the taxpayers of New York. They seem to us 
to prove conclusively that if the Erie Canal is to 
be worth what it has cost, and worth the valuable 
real estate which it occupies, if it is to compen- 
sate the public for the obstruction which it 
creates in roads, railways and streets, and the 
draft that it makes upon the water supplies of 
the state, it must in some way be made to carry 
a traffic of much greater volume than it has had 
at any time in its history. 

But it is, we take it, out of the question for 
the state of New York to undertake any more 
radical improvement in this canal than that 
which it has now under way. The most it can 
do (and, as we have said above, it is doubtful 
whether it will do even that), is to complete the 
work it has already begun. The United States, 
on the other hand, could, and we believe, would, 
undertake the radical enlargement of the canal, 
if the state of New York were to signify its will- 
ingness to turn it over on condition that at least 
the present improvements should be completed. 

There is a vast amount of public sentiment all 
through the Northwest and in the cities upon the 
Great Lakes which favors the government con- 
struction of a waterway to the ocean. The “ship 
canal” idea, however, is rapidly waning in popu- 
larity, and it is coming to be generally under- 
stood, that a waterway which will be at once 
financially practicable, and a success as a medium 
of cheap transportation, must be planned on more 
modest lines than the much-talked-of “highway 
to the Great Lakes for ocean steamers.” The sec- 
tions which would be benefited by an Erie Canal 
improved to accommodate barges of 1,000 to 1,- 
500 tons would include most of New England, 
New -York and New Jersey, and in the west the 
greater part of Ohio, Indiana, Illinois, Michigan, 
Wisconsin, Iowa, Minnesota and the Dakotas. It 
is as reasonable for Congress to improve the Erie 
Canal for the benefit of these states as it is to 
improve the Mississippi or the Ohio, to operate 
the canal and locks at Sault Ste. Marie, to build 
the Hennepin canal, or to carry on any other 
of the numerous works which it undertakes for 
the improvement of waterways. 

We are aware that the present state constitu- 
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tion of New York prohibits the state parting with 
its canals; but we believe the taxpayers of the 
state would so welcome the prospect of reliet 
from the burden of canal maintenance that an 
amendment to the constitution permitting their 
transfer to the United States would meet little 
opposition. It may be argued that the state would 
run the risk that the Federal government would 
neglect or abandon or mismanage the canals; but 
it does not appear to us that the risk of the 
canals suffering in this way would be any greater, 
to say the least, than would obtain if they re- 
nained under state control. On the other hand, 
if the government would undertake the radical 
enlargement of the canals, it would mean a bene- 
fit to the state which it never could secure if the 
canals were to remain under state control. 

We reviewed in our issue of Dec. 23, the report 
which has just been made public respecting the 
proposed canal from Lake Erie to the Ohio River, 
at Pittsburg. It is proposed to make this a barge 
canal, about 15 ft. in depth, accommodating ves- 
sels of about 1,500 tons, or not greatly different 
from the capacity of the waterway proposed by 
Major Symons for the enlarged Erie Canal. This 
project is certain to come up in Congress at the 
present session, and the friends of an improved 
Erie Canal will do well to see that the claims of 
their enterprise are considered at the same time. 

As our readers are aware, Engineering News 
is exceedingly conservative in its discussion of the 
various canal enterprises which are from time 
to time brought forward. It appears to us, how- 
ever, that the projects for free waterways of 
12 to 15 ft. depth, accommodating vessels of 1,000 
to 2,000 tons, and connecting the Great Lakes 
with the Ohio at Pittsburg, and with the Hudson 
at Albany, have much to recommend them to the 
favorable consideration of Congress. Besides the 
traffic which each of these waterways would be 
especially designed to secure, it is worth pointing 
out that the two together would furnish a cheap 
water-route from the iron mills of Western Penn- 
sylvania to the seaboard, and would thus assist 
their competition in the world’s export. trade 
which is at the present time a source of national 
pride. 


LETTERS TO THE EDITOR. 
Fast Records In Hydrographic Surveying. 


Sir: There have been two remarkable records madc in 
this district in the line of hydrographic surveying, and 
thinking your readers might be interested, I concluded to 
give them to you. It is generally supposed that a govern- 
ment job is a “soft snap,”’ but these two records of long 


hours and fatiguing work will show that they are not 


always as soft as they might be. 

The first record was made by the writer, and consisted 
of 12% hours of continuous work at the instruments for 
himself and party. The work comprised soundings taken 
from a small steamboat and located by two transitmen 
on triangulation stations on shore at given signal from 
the chief of party on the steamer. These signals were 
given every minute. Work began at the instrument at 6 
a, m.—that fs, the first signal fell at that time, involy- 
ing about two hours work previous to that in getting all 
of the party into position ready for work. The last signal 
fell at 620 p. m., making 12% hours actual work at the 
instruments, with no stop for lunch except such as the 
men could catch between the stopping of one line of 
soundings and the starting of another 

During this interval, 526 signals were located and 3,150 
soundings were taken. 

The second record is a still heavier plece of work, and 
was made with the same steamer and tn the same manner. 
In this case the first signal fell at 5.30 a. m., and the last 
at m.. making hours actual work. There were 
located signals and 1,422 soundings were taken, the 
sounding being less In number because this work was done 
in deep water and the former tn shoal water. This last 
piece of work was done by Marion Twiges. If any of 
your readers have anything better than this record the 
writer would be pleased to hear about ft 

Yours respectfully, A. S. Cooper, 


U. S. Asst. Engr 
Savannah, Dec. 22, 1897. 


(The record above given is certainly a most 
creditable one. The only account of more rapid 
work In sounding that has ever come to our no- 
tice was sent us some time ago: and it sounded so 
apocryphal that we endeavored to verify it. While 
we have been unable to obtain proof of its cor- 
rectness, the scheme is entertaining enough to be 
published, whether it was ever tried or not. Ac- 


cording to this story, an engineer at Augusta, Ga., 
wanted to locate the boat channel in the Savannah 
River. He secured ten negroes and painted their 
backs and legs with horizontal lines in white, rep- 
resenting feet and half-feet. Small numerals were 
placed opposite the foot marks, and the men were 
numbered from 1 to 10, with large figures painted 
between the shoulders. They were then spaced 
20 ft. apart in a line across the river, holding to 
two 100-ft. surveyor’s chains, and in this order 
waded down the river. The engineer followed 
close behind in a skiff and recorded the depth of 
each man at regular intervals. In this manner a 
distance of 10 to 12 miles is claimed to have been 
covered in a day. So far as we can learn, this 
method of sounding is not patented, and any engi- 
neer located in a climate and among a population 
which would make it practicable, is at liberty to 
try it.—Ed.) 
Concerning Fogs in Electric Railway Tunnels. 


Sir: Your interesting and pertinent discussion of ‘‘Fogs 
in Tunnels and Elsewhere,’’ printed under date of Dec. 30, 
1897, will serve importantly if thereby railroad operators 
and other competent observers are induced to inform your 
readers whether, in their experience, fogs are likely or 
not to obscure vision within a tunnel; and it is to be 
hoped that such will communicate freely. 

The discussion continued in the article mentioned, began 
with an editorial in the “Evening Post,’”’ printed Noy, 22, 
in which it was said: 

A good many thousands of our citizens had an ‘‘object 
lesson”’ in rapid transit this morning in the annoying 
delays and discomfort caused by the fog. If we had an 
underground system a fog would have no effect whatever 
upon the movement of trains. Like snow and ice, it would 
be eliminated entirely from the transit problem. 


In a letter to this newspaper your correspondent cited 
the above paragraph and inquired: 


Is the writer sure that fogs may not affect the running 
of underground trains? With certain temperature and 
other atmospheric conditions favorable, a fog in a tunnel 
may be denser and more impenetrable to vision than at 
the same time it is on the surface. 


You will note the reservation and surely will not contend 
against it. 

A candid man, earnest and vigilant in the acquisition 
of truth, once remarked: ‘‘Next to knowing that I am 
right, I am pleased to know that I am wrong; for then 
correction may be made and error avoided.”’ This is the 
attitude of receptive searchers for knowledge—without 
pride of opinion, anxious to be taught. Need I say that 
T am an humble member of this school of learners? 

In the article referred to it is insinuated that the under- 
signed fs a reader of ‘“‘The Sun,”’ and therefore influenced 
by its continued opposition to the underground schemes 
This may be so, but is not pertinent. The arguments of 
one journal for or against a public measure receive greater 
approval than do opposing arguments of other journals 
simply because of their superior weight. In the court of 
popular opinion the decision of the masses is generally 
correct; if not at first, surely in time and before final 
conclusion. 

Trusting you will pursue the subject under discussion to 
a definite and fixed conclusion, without further reference 
to assumed prejudice or standing of the advocates heard, 
I am, Yours truly, 

G. Leverich. 

Brooklyn, N. Y., Jan, 3, 1898. 

(Mr. Leverich’s candid acceptance of the evi- 
dence presented in our last issue is commendable, 
but we do not quite understand his statement 
that further evidence is needed to bring the sub- 
ject under discussion “to a definite and fixed con- 
clusion.” If it were needed, where is it to be 
found? Mr. Leverich will pardon us for restating 
the problem in its simplest terms: 

The “Evening Post” said: “If we had an under- 
ground system, a fog would have no effect what- 
ever upon the movement of trains.” It meant 
by this an underground system, operated by elec- 
tric traction, of course, for no other underground 
system has been seriously proposed for city rail- 
ways for many years. 

Mr. Leverich said in reply: ‘““With certain tem- 
perature and other atmospheric conditions favor- 
able, a fog in a tunnel may be denser and more 
impenetrable to vision than at the same time it 
is on the surface.” Manifestly he is talking of the 
practical problem as presented by the New York 
Rapid Transit Ry. here, and of the conditions 
which would obtain in its tunnel. Now, will Mr. 
Leverich please state under what meteorological 
conditions, suchas might occur in such a tunnel as 
that of the New York Rapid Transit Ry.; does 
he think the fog would be “denser and more in- 
penetrable to vision” than on the surface? 

As for Mr. Leverich’s idea that the experience 


of “railroad operators and other competent 

servers” needs to be cited to settle this quest 
we are not aware of a single tunnel anywher. 
the world which is a perfect parallel to what ; 
New York Rapid Transit tunnel would be, ex, 
the Boston subway. If Mr. Leverich knows 
any other, we shall be pleased to hear of it.—} 


THE EOPHONE: A DEVICE FOR LOCATING TH 
DIRECTION OF A SOUND. 


Aside from rare cases of fire the modern sg! 
when well manned and equipped, has few a: 
gers to fear, except those of collision or of 1 
ning aground in thick and foggy weather. 
mere action of the wind and waves is respons 
for but few disasters to vessels. At present : 
only safe guards against the danger of fogs :; 
sounds made on board ship by bells and whist! 
and by steam whistles and sirens and b: 
placed on buoys, light ships or on dangerous pa: 
of the shore. The efficiency of these sounds 
prevent accident depends entirely upon the al 
ity of the pilot to hear them distinctly and to | 
cate accurately their source, or the direction fr: 
which they come. This is often a difficult thing 
do with the unaided ear. 

The eophone, which we illustrate in the accon 
panying sketch, is a device designed to aid the «: 
in locating the direction from which a _ sou 


The Eophone; A Device for Locating the Direction 
of Sound on Shipboard. 
Invented by Della Torre, Baltimore, Md. Manufactured 
by The Eophone Co., New York, N. Y. 


comes. This instrument is the invention of Mr. 
Della Torre, of Baltimore, Md., and the princip|l: 
upon which its operation depends is that of th: 
acoustic shadow. As will be seen from the illus- 
tration, two funnel shaped sound receivers are 
separated by a vertical vane. The sound waves 
when they strike perpendicularly upon one side 
of this vane act very slightly upon the opposite 
side, because this latter side is in the acoustic 
shadow. It follows, therefore, that one receiver 
eatches practically all the sound waves and the 
other none of them; that is, since the receivers 
are connected by tubes with the opposite ears of 
the pilot, the sound is heard in one ear only. It 
further follows, when the sound is heard equally 
loud in both ears, that the vane is pointing in 
the direction from which it comes. 

In operation the pilot, when a sound, say for 
example a ship’s bell, is heard, turns the vane un- 
til it is heard in one ear only, and notes the indica- 
tion of the position on the dumb compass jus! 
above the hand wheel. This gives him the gen- 
eral directions from which the sound comes. H*° 
then turns the vane until the sound is heard in 
the opposite ear only, and again observes the 
pointer. Between these two indications of the 
pointer should be the point from which the soun: 
comes. The operator, therefore, manipulates th: 
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vane until the sound is heard equally loud in 
both ears, when, of course, the vane, and there- 
‘ore the pointer, indicate closely the source of 
the sound. This being obtained, the pilot can 
«ake such precautions as are necessary to avoid 
danger. 

The eophone is now in use on vessels of the 
canada, Atlantic & Plant, Old Dominion, and 
cher lines of coast boats; on the American trans- 
atlantic lines, and also on vessels of the U. S. 
Navy and Revenue Service. According to letters 
published by the promoters of the eophone the 
instrument has given universal satisfaction on 
all of these vessels. The committee of officers of 
the U. S. warship “Indiana,” who tested the eo- 
phone, reported as follows: 


Various whistles and bells were easily and accurately 
jocated with this instrument, while steaming at a speed 
varying from five to eleven knots per hour, the instrument 
being manipulated by several members of the Board, some 
of whom had had no previous experience with it. 

The results tend to show that the instrument will prove 
of great value in accomplishing that for which it is de- 
signed; the experiments made indicate that an observer, 
with but little practice in the use of the eophone, can 
locate very nearly the direction of sound. Upon first 
trial one will, perhaps, be in doubt as to whether or not 
he has arrived at the proper angle showing the location 
of the sound, but with repeated tests it will be shown that 
the instrument points fair or accurately. 


The eophone is manufactured and sold by the 
Eophone Co., Bowling Green, Broadway, N. Y., 
of which Mr. Lewis Nixon is President and Mr. 
Wm. McAdoo is Vice-President and Counsel. We 
are indebted to Mr. McAdoo for the information 
from which this description has been prepared. 


AN ENGLISH FOUR-CYLINDER COMPOUND LOCOMO- 
TIVE WITH A TWO-COMPARTMENT SMOKE BOX. 


An English fast passenger locomotive, with a 


inside, and that the two cylinders on each side 
exhaust into a separate compartment of the 
smoke stack. The arrangement of the smoke box 
for this purpose, and, further, to permit half of the 
tubes to lead into one compartment and half into 
the other, is to divide it into an upper and lower 
chamber by means of a horizontal plate or di- 
aphragm. The exhaust pipes from the cylinders 
are clearly shown in arrangement and size by the 
drawings. The object of this double compartment 
construction is to secure a more equitable dis- 
tribution of the draft between the upper and lower 
tubes, an object which is accomplished in Ameri 
can locomotives by the deflector plate, which is 
not used in England. 

Ancther novel feature of the construction is the 
valve mechanism. Four slide valves are used, one 
for each cylinder, and one motion answers for 
each pair of valves. The construction is very sim- 
ple. The valve motion used is the Joy, which is 
applied to the low pressure cylinder in the ordin- 
ary way. The valve spindle of the low pressure 
valve is prolonged through the front end of the 
steam chest and has on its forward a cross head, 
which ccrnects with one end of a lever of the first 
order swinging in a horizontal plane. The oppo- 
site end of this lever is hinged to the valve stem 
of the high pressure cylinder valve. With this 
sim»le walking beam transmission, it is only 
necessary to adjust the pivot, or fulcrum, to get 
the requisite travel for the high pressure valve. 

The locomotive is of the four-coupled driver 
type, the high pressure cylinders connecting with 
outside crank pins, in the usual manner, and the 
lcw pressure cylinders with cranks on the forward 
driver axle, inside the frame. The leading truck 
is of the four-wheeled type. The following are the 
mean dimensions of important parts of the engine: 


Cylinders: 
double compartment smoke stack, and having a Two high pressure......... x ins. 
novel arrangement for its cylinders and valve pressure: 
gear, is described in a recent number of London Length, center to center ...............5- Ae oe 
“Engineering.” The engine is of the four-cylinder Journal, large end........... oo... 7% ins, diam. x 514" 
Two journals, small end, each.........2 “ 
compound type, and was designed by Mr. F. W. ounadinn rods—low pressure: i 
Webb, Chief Mechanical Engineer, of the London Length, conten fo seater 
urnal, large end...... ns. -x 5%" . 
& Northwsetern Ry. According to our contem-_ Two journain, onail end, each........4 
/ 
4 
| — 


Sectional Front Elevation. 


Sectional Gide Eleyation. 


LONDON & NORTHWESTERN RY. FOUR-CYLINDER COMPOUND LOCOMOTIVE WITH TWO-COMPARTMENT 
SMOKE BOX. 
FP. W. Webb, Mechanical Engineer, Designer. 


porary, this locomotive has been in steady opera- 
tion since Aug. 2 of this year, at first in fast ex- 
press train service and more lately on the regular 
fast pessenger service between Crewe and Welles- 
den, raking the trip of 15214 miles twice each day, 
without a stop. 

The sectional side and front-end elevations of 
the forward part of the locomotive, which are re- 
preduced herewith, show quite clearly the novel 
features of its construction. It will be noticed 
that the high pressure cylinders are placed out- 
side of the frame, and the low pressure cylinders, 


Coupling rods: 


Wheels: 
Center of truck to center of driving...........10 “ 4%" 
Center of driving to center of trailing......... * 
Weight on loaded radial truck ............19 tons 16 ewt. 
“a Griving Wheels 
Boller: 
Diameter outside (mean) ..............+.... 4ft. 3 ins. 


Firebox: 
Lamgth outside 
WIth 
Height from center of boller to bottom....... 6“ 4 “ 
Heating surface: 
1 


Capacity of water tank 


A particular object aimed at in the construction 
of this locomotive, and which is indicated by the 
above figures, was to get all the bearing surfaces 
as large as practicable. Each of the four journals 
in the truck is 64 ins. in diameter by 10 ins. long. 
The driving axle, in addition to the two ordinary 
bearings, which are 7 ins. in diameter by 9 ins 
long, has a central bearing between the two 
crenks, 7 ins. in diameter by 5% ins. long. In the 
trailing axles the journals are 7 ins. in diameter 
by 1314 ins. long. The crank axle is of the built- 
up type, th? crank wrist for each low pressure 
connecting rod being 7% ins. diameter by 5% ins 
long. 


REPORT OF THE TRUSTEES OF THE NEW YORK & 
BROOKLYN BRIDGE FOR 1897. 


A greater number of passengers was handled by 
the Brooklyn Bridge during the past year than 
during any previous year’s operation of the 
bridge. According to the report of the Board of 
Trustees, which has just been issued, 45,542,627 
passengers were carried by the bridge during the 
twelve months ending Novy. 30, 1897, or 3.5% more 
than were carried during the corresponding twelve 
months of 1895-6. The number of passengers 
carried each year for the past five years and the 
per cent. increase or decrease in passenger traffic 
is given as follows: 


Total pas- Inc.or Total pas- Inc.or 


Year. sengers. dec.* Year. sengers. dec.* 
1892-3.....42. 615.105 + 2.0 1895-6. ....43,9968,.459 — 1.2 
1893-4..... 41,714,225 — 2.1 1806-7..... 45,542,627 + 3.5 
1894-5.....44,564,329 +6.8 


*Per cent. of increase or decrease from preceding year 

The income for traffic for the year 1896-7 was 
$1,240,861. The income from all other sources 
was $122,869, making the total income $1,263,731. 
The expenditures for the year were $1,228,143, 
leaving a balance of $207,158. 

The report outlines briefly the work of the Trus- 
tees for securing the running of both elevated 
and surface cars across the bridge from Brooklyn 
for a single fare. Both the plans of the special 
Board of Experts (Eng. News, Feb. 18, 1897), and 
the revised plans (Eng. News, Nov. 18, 1897), for 
this new service are described. The report states 
that work was begun immediately after the re- 
vised plans had been adopted and continued until 
an injunction was secured preventing further 
progress. Regarding the particular plans against 
which the injunction was directed the report says: 


The final revision consisted of locating the two surface 
railway tracks across the structure, along or near the 
inside of the roadways instead of along the outer mar- 
gin, and connecting them with loops located within the 
New York station, on a level practically with the street: 
thereby eliminating stairs and elevators. Provision was 
made for the transit of footway passengers across these 
loops, either by a stairway and galleries at a height to 
permit the surface cars to run underneath and also by a 
subway to be placed at a proper distance below the pres- 
ent footway level. 

It seems proper to state, that any litigation which need- 
lessly delays or prevents the bridge authorities from act- 
ing under the provisions of the law permitting the Trus- 
tees to make contracts with both the elevated and sur- 
face railway companies to cross the bridge will unfor- 
tunately retard what is regarded as a great public tm- 
provement, viz.: the actual physical consolidation of the 
railway systems ef the two cities, which, when accom- 
plished, will permit passengers to reach thetr destination 
without changing cars to cross the bridge and for a single 
fare of 5 cents. There can be no question but that the 
broad idea adopted by the present Board of Trustees of do- 
ing away with terminal stations for all bridges in Greater 
New York is progressive and correct. The public can 
best be served and the interest of the enlarged city most 
surely enhanced by making the present structure as near- 
ly as possible a simple thoroughfare without passenger 
tolls. All future structures placed across the Fast River 
should be mere continuations of streets, and that is un- 
doubtedly what they will be, unless constructed for a 
special purpose, such as the contemplated all-railroad and 
bicycle bridge, which cannot be built too soon to ac- 
commodate the rapidly increasing traveling necessities of 
the residents of the great city. 


The preliminary injunction was secured on the 
plea that the operation of the electric cars at the 
street level would be dangerous to passengers 
using these cars and to people who would cross 
the tracks to reach the promenade and bridge . 
railway platforms. This injunction was made 
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permanent by Justice Andrews, of the Supreme 
Court, on Nov. 20 and an appeal was taken by 
the Bridge Trustees. Arguments on this appeal 
are now being heard by the Appellate Division 
of the Supreme Court, and it is expected that a 
decision will soon be rendered. 

The report states that up to the present date 
twelve hauling cables have been in use, of which 


developed by these experts are shown in the ac- 
companying illustrations, Figs. 1, 2 and 3. Fig. 
1 is a perspective view of the remodeled station, 
the 42d St. front being at the right hand side; Fig. 
2 is a ground floor plan showing the rearrange- 
ment of the waiting-rooms, ticket office, baggage- 
rooms, etc.; and Fig. 3 is a cross section of one of 
the main towers, showing the additions made to it. 


FIG. 1.—REMODELED GRAND CENTRAL STATION, NEW YORK CENTRAL AND HUDSON RIVER R. R. 
NEW YORK, N. Y. 
Bradford L. Gilbert, Architect ; Walter Katte, M. Am. Soc. C. E., Chief Engineer ; Grace & Hyde Co., Contractors. 


nine are worn out and removed and three are yet 
in use. The period of service and quantity of 
work done by each is shown by the following 
table: 


~Total —— , Average Av.ratio 
Distance Passen- loads of live 
Days hauled, gers Ton-miles haul.d, to dead 


Cables used. miles. hauled. hauled. loads. 
1 1,140 228,329 49,002,442 22,142,706 6.0 
2. OO7 120,232 47,840,262 25,492,892 7.3 
3. 393) 82,009 36,941,884 20,395,073 7.6 
4. 356 74,111 34,134,409 18,923,469 7.6 
5. 520 111,116 56,287,452 33,857,669 8.3 
6. 109,475 58,071,0 8.4 
7. 511 111,136 59,815,950 35,932,894 8.3 
8. 446 100,268 53,047,435 30,950,941 &.1 
382) 87,346 42,372,645 25,496,338 8.3 

10.* 220 43,502 20,600,854 13,157,068 8.0 
11.* 166 25,069 9,684,304 7,046,009 10.3 
12.° 169 34,705 12,875,157 9,512,198 10.5 


*Still in use. 

Since the above was put in type the Appellate 
Division of the Supreme Court has handed down 
a decision quashing the injunction against the 
construction of surface railway tracks on the 
bridge. Work has been resumed on the construc- 
tion and it is expected that the surface cars will 
be in operation by the end of this month. 


THE ENLARGEMENT OF THE GRAND CENTRAL STA- 
TION, NEW YORK, N. Y. 

The enlargement of the Grand Central Station, 
in New York city, which is now in active progress, 
besides being a work of considerable magnitude 
in building reconstruciion, is also notabie for the 
care which has been taken not to obstruct the reg- 
ular use of the station by the railways and the 
public. This station was built 27 years ago and, 
as many of our readers know, the head house is 
L-shaped and fronts on both 42d St. and on Van- 
derbilt Ave. The trainshed occupies the rectangu- 
lar space between the arms of the L, and the 
tracks entering it run parallel to Vanderbilt Ave. 
As the waiting-rooms, ticket offices, etce., are lo- 
eated in the Vanderbilt Ave. arm of the head 
house, all passengers, in order to get to trains 
standing on the further tracks, are compelled to 
cross the intervening tracks. With increasing traf- 
fle this arrangement has been a growing nuisance 
and in many other respects also the head house 
has become entirely inadequate to the enormous 
passenger traffic of the three railways which now 
use it. For some time, therefore, the officers of the 
New York Central & Hudson River R. R. have 
planned to remodel the station. In the Winter of 
1895-6 the task was finally placed in the hands of 
Mr. Bradford L. Gilbert, as Architect, and Mr. 
Walter Katte, M. Am. Soc. C. E., as Chief Engi- 
neer. 

The genera! plans for the remodelled station as 


Figs. 1 and 3 have been reproduced from the 
“Railroad Gazette” of Feb. 19, 1897. 

As will be seen, the plans contemplate the con- 
solidation of the passenger and baggage business 
of the three railways. At the south end of the 
building will be the union waiting-room or ro- 
tunda, 100 x 200 ft., and 50 ft. high, while the bag- 
gage-room and other necessary auxiliary rooms 
will be in the Vanderbilt Ave. L of the building. 
All of these features are clearly shown by the plan 
Fig. 2. In addition, the office capacity of the 
building will be greatly increased by the erection 
of additional stories. Above the present second 
story ceiling the entire superstructure will be re- 
moved and rebuilt. The new portion will be of 
fireproof construction, and it is proposed further 
to fireproof the columns and floor beams of the 
old part left standing. The construction of these 
additional stories will increase the available office 
room from 55,000 sq. ft. to 133,000 sq. ft. Fig. 1 


ice is purer and better. Sandstone and limestone co: 5 
certain ingredients which are practically pure cement . d 
are hardened by nature. When the same proportio: t 
ingredients are used and hardened artificially, an art): 
stone is produced which is just as much betier in 

portion to the original limestone as artificial ice is t, 

ural ice, The backing of a plastic English cement aga 
the old brick work of the building, becomes so hard i, ©; 
hours, that it is impossible to pull it off without pu. iz 
out the brick, while the outside blocks of stone are t 
in a German cement of especial hardness to withs 
weathering, the two together forming an inseparable nv 
The improved appearance of the buiiding and the mass... 
ness and solidity obtained by the use of this stone, . 4 
subject of great interest and much comment by all in: 

ested and those who are familiar with the facts in the «. » 

The original structure was framed throughout on the « 
terior, including the corner quoins and heavy window 
ings and cornices, with cast-iron, which, when used —- 
years ago, was a novelty and much cheaper than any st... 
moldings or blocks of a similar character could ha.« 
been obtained, on account of the lack at that time of sp: 
machinery for cutting stone, which at the present time | 
reversed these conditions. Consequently it was desir: 
to carry out the new work in keeping with the old, by 
use of cast-iron for the cornices, window casings, quo: 
columns, pilasters, etc., and so far as known the pres«:: 
order for architectural cast-iron, which amounts to | 
wards of 700 tons, is the largest order ever known to ha: > 
been given for this grade of work. While the models a:- 
made in the city, under the direct supervision of the arc 
tect, the actual castings are made in Indianapolis, at 
only foundry which could cast them in this country, so | 
as known, excepting one foundry in New York city, wh 
was in course of removal when this work was begun. 

The mansards and domes of the towers are to be cover: | 
with natural copper, which will weather a verdigris antiq 
green, thus forming with the entire iron work and stor: 
work, which will be a natural limestone color, a mos! 
pleasing architectural effect, as well as a most durable 
structure. 

The contract for the entire work was let to Grace 
& Hyde Co., of New York and Chicago, I1|., 
and construction is now in progress” upon 
the additional stories to the head house, as 
is clearly shown by Fig. 4 Im carrying 
out this construction a platform was built over 
the sidewalk at the level of the first story ceiling 
and extending along the whole front of the build- 
ing on both 42d St. and Vanderbilt Ave., except 
for one small portion. The construction of this 
platform is clearly shown by Fig. 5. At about the 
middle of the Vanderbilt Ave. platform a bridge 
was thrown across the avenue and extended inty 
the small private park opposite the station. This 
park was converted into a storage yard for ma- 
terial, and in it were also built the shops and of- 
fices of the contractors. As will be seen, the plat 
form serves as a barricade to prevent debris from 
falling onto the sidewalk, but it also acts as a 
platform on which material used in construction is 
temporarily stored or transported to the place 
where it is to be employed in construction. 

All material is stored in the yard and as it is 
wanted it is picked up by a derrick and placed on 
the end of the yard platform. Beginning at this 
point two lines of 30-in. gage track run to the side- 
walk platform, where one curves to the left and 


the other to the right, ‘and then continue on the 
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FIG. 2.—GROUND FLOOR PLAN VF REMODELED GRAND CENTRAL STATION. 


shows clearly the architectural appearance of the 
completed building. The walls will be of brick 
ecvered with artificial stone, concerning which the 
architect writes us as follows: 


This is not the ordinary stucco, but is the first time that 
anything of this character, on so large a scale, has been at- 
tempted in this country, or any other so far as is known. 
It is not an experiment either, as work of a similar charac- 
ter has been attempted for many years, and the great ma- 
jority of the larger public structures on the continent are 
formed of artificial stone to a certain extent. There has 
always seemed to be a prejudice against using artificial 
stone, and for this reason it took the architect of the sta- 
tion several years to satisfy himself upon its desirability 
and the advisability of using it in the station. The char- 
acter of the material and the work will perhaps be better 
understood by referring to the use of artificial ice, which 
is as much ice as water naturally frozen, only the artificial 


outer edge of the sidewalk platform to its extrem- 
ities. Along the inner edge of the sidewalk plat- 
form is a second track also extending the whole 
length. A cross-over on each side of the yard plat- 
form or bridge connects the inner and outer lines 
of track. 

The view, Fig. 4, shows the platform and track 
system quite clearly. It will be seen also that the 
mansard roof and walls of the old building have 
been removed down to the ceiling of the second 
story. A working floor has been built at the third 
story ceiling level and on it are mounted stiff-leg 
derricks. The same level is also supplied with 
material by two vertical hoists, the frameworks of 
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ich are shown in the illustration. These hoists 


| be extended upward as the work progresses. 
examining the hoist shown at the left hand 
2] be seen that it does not reach clear to the 
nd, but only toa platform above the sidewalk 
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constructed. This portion is shown at the extreme 
left of Fig. 4, and comprises the part of the station 
occupied by the express offices. As loaded wagons 
have to drive close up to building at this point 


the trestle work of such a platform as was built 


13 


station is shown in a general way by Fig. 2, there 
remain one or two special features which may be 
described before concluding this article. 
complete system for handling outgoing baggage is 


A very 


planned. As already stated, all outgoing baggage 


FIG. 4.—VIEW OF GRAND CENTRAL STATION, NEW YORK CITY, IN PROCESS OF RECONSTRUCTION. 
(The View is looking toward the Vanderbilt Avenue front and shows the elevated working platform and track system.) 


high enough to give ample head room below, and 
of sufficient area to permit the storage during the 
night of all the material which will be needed in 
construction during the day. This platform con- 
struction is pretty clearly shown by Fig. 5. 

The order in which the various parts of the work 
is being done is about as follows:. The sidewalk 
cover was first constructed and equipped with its 
tracks. Work was then begun at the top, taking 
down the mansard roofs and side walls. The 
debris is removed in two different ways, depending 
somewhat upon its character. Generally the iron 
and timber are loaded onto the platform cars and 
taken to the end of the bridge, where they are run 
to the ground through a chute between the tracks. 
The piled-up debris below is hauled away by 
teams. The brick, plaster, etc., is removed in an- 
other manner. Generally these materials are piled 
up on the third story working floor during the day, 
and at night a train of gondola cars is run into 
the trainshed and the material is dumped into 
them through chutes extending down inside the 
trainshed. Considerable care had to be exercised 
in removing the roof and walls not to disturb the 
occupants of third story offices, some of whom did 
not move out. As soon as a sufficient amount of 
the walls and roof had been removed to make it 
possible the work of reconstruction was begun. 

in this part of the work the platform tracks were 
again brought into use. The cars running on these 
tracks have removable bodies, provided with bails 
and hopper bottoms. For such material as can be 
carried in the box bodies the process of transpor- 
tation is as follows: The yard derrick lifts the 
bodies to the ground, where they are filled, and re- 
places them on the trucks which have remained 
standing on the bridge tracks. The cars are then 
run underneath the stiff-leg derricks on the third 
Story platform and their bodies are lifted 
by these and the load dumped through the 
hopper bottom. The steel I-beams and other mem- 
bers are loaded onto the trucks without the bodies, 
but are otherwise transported in the same way as 
fragmentary material. The operation of the ver- 
tical hoists will be understood without explana- 
tion, and all that needs to be noted is that by 
means of the storage platform all material is kept 
off the sidewalk. ‘ 

It was mentioned above that along one portion 
ef the building front no sidewalk platform was 


elsewhere would have been a serious annoyance. 
At the same time some form of outside platform, 
and particularly a barricade against falling debris, 
were needed. The very simple and efficient con- 
struction shown by Fig. 6 was used. In many other 
parts of the work similar special constructions had 
to be devised, but the ingenuity of the contractors 
was most frequently required to devise systems of 


Elevator Horst 
8110" 40. Chol Mud, 
3° Bolster under 
Joints } 
¥ 
S 
Space for Piling Brick 
Lime, Sand, Comment er; | 
NS 
| 
J 
| 
Timber 


Fig. 5.— Transverse Section Showing Construction of 
Elevated Working Platform over Sidewalk. 
(The broken lines show the intermediate platform and 
elevator shaft at the vertical hoists.) 


shoring and bracing to support parts of the old 
structure which had their original supports re- 
moved. These constructions have been designed 
by the contractors, to whom the credit is also due 
of devising the general plan of construction 
adopted. 

While the method of handling traffic in the new 


is to be handled in the Vanderbilt Ave. arm of the 
head house. The baggage will be taken from the 
various baggage rooms and carried by conveyors 
(similar to the moving sidewalk at the Columbian 
Exposition) running underneath the floor, to the 
basement at the extreme north end of the building, 
where it will be transferred to baggage trucks and 
carried through a subway about 25 ft. wide run- 
ning underneath the whole 20 tracks in the train- 
shed and its annex. At each truck platform there 
will be an elevator, 7 x 13 ft., which will raise the 
loaded trucks to the level of the platforms in the 
trainshed. This subway, it will be noticed, con- 


Screwed inte ovtside Stop 


At Window Openings. 


Fig. 6.—Construction of Working Platform over the 
Express Room Front on Vanderbilt Avenue. 


nects the incoming baggage rooms. To supply 
power for operating the conveyors and elevators, 
as well as for electric lighting and ventilation, a 
1,750-HP. plant will be installed in the basement 
under the outgoing baggage rooms. The total cost 
of the entire improvement, including reconstruc- 
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tion, additions and machinery, is estimated at 
about $1,000,000. 

For the information from which this article has 
been prepared we are indebted to the contractors, 
Grace & Hyde, of Chicago, Ill., and the Architect, 
Mr. Bradford L. Gilbert. 

NOTES FROM RECENT WATER-WORKS REPORTS. 

During the construction of a new reservoir in 
the drainage area of the water supply of Cam- 
bridge, Mass., a number of cases of typhoid fever 
occurred in the drainage area, including some 
among the 2,000 laborers and officials employed 
by the water board. An advisory board was at 
once formed, made up of representatives of the 
city board of health, physicians in other towns 
and Prof. W. T. Sedgwick, of the Massachusetts 
Institute of Technology, the latter called in as an 
expert. A very thorough system of sanitary in- 
spection of the drainage area, with disinfection 
of all polluting matter that might reach the 
brook, was established. Several dwelling houses 
and barns within the area to be covered by the 
new reservoir were burned as a precautionary 
measure. The incident might be noted with ad- 
vantage wherever workmen are employed in large 
numbers within the drainage areas cf city water 
supplies. 


A water consumption of only 36.44 gallons per 
inhabitant, or 37.74 per consumer per day during 
1896 is reported for Fall River. Of 6,704 services 
in use 5,607 are metered. Mr. P. Kieran is super- 


appreciable circulation of air therein. The inner tub can 
accordingly be lifted out from the other one at any time 
when the latter may be frozen firmly into the ice. 

To prevent the inner tub from being burst or damaged 
by the freezing of the contained water, a solid wooden 
cone, about 5 ins. in diameter at the base and 5% ins. 
high, loaded with lead so as to sink, was placed uprtght 
in the middle of the tub for the purpose of allowing the 
ice to rise upon its surface while 4n process of forming. 
By this simple expedient and the greasing of the sides, 
all injury to the tubs was obviated, and the device is 
now in service for its second cold season. The determina- 
tion of the loss by evaporation is made by periodically 
weighing the inner tub with its contents upon a sensitive 


Still less water than the above is used 

at Woonsocket, R. L, the consumption ot ; 

there having been 24.87 per inhabitant, See 3 as. 

» 

and 26.72 per consumer per day in 1896. ! 108 

As at Fall River, this low consumption is Took Beans 

argelyv > rtensive = agin 

ters, 1,599 out of 1,872 taps, or rvices, | 

‘ing metered : ‘oonsocke su- 4 

being metered at Woonsoc ke t. The su | 

perintendent at this place is Mr. Byron Pen 

In striking contrast with the above, to moor 

name only one city, is Schenectady, N. | 70 

Y., a place about the size of Woonsocket. en % | i 

Mr. Geo. T. Ingersoll, superintendent of 

water-works, here, assumes a population 
of 25,000, which would give an average | 


daily consumption per capita of 20S gal- 
lons. Of 2,940 consumers only five are 
metered. Mr. Ingersoll urges in his re- 
port that all large consumers, at least, 
be metered. 


In securing two new 10,000,000-gallon 
pumping engines for the water-works of 
New Bedford, Mass., the contract for all 
the steel forgings was let separately. 
Bids were invited from Frederick Krupp, 
of Essen, Germany, and from the Beth- 


lehem Iron Works, of South Bethlehem, 
} H 
Pa. The bid of the latter was slightly ae H 

the lower, and the contract was awarded Cons 

to it. The engines were designed by Mr. J | £00608 
E. D. Leavitt, M. Am. Soc. M. E., of 
AT 20488. 


Cambridgeport, Mass. Mr. R. C. P. Cog- 
geshall is superintendent of the water- 
works. 

Evaporation observations inconnection 
with the water-works of Rochester, N. Y., 
were instituted in 1891. Two indurated 
fiber tubs, each about 15 ins. in diameter 
and 54 ins. deep, are used for measuring 
the evaporation, one tub being on and 
another fluating in an opening ina raft. Recently 
a new apparatus was devised for use in freezing 
weather. WThis is described by Mr. Emil Kuich- 
ling, M. Am. Soc. C. E., Chief Engineer of the 
Water-Works, in his report for 1896, as follows: 

The records thus obtained for several years showed the 
loss which occurred from April to November, and also 
allowed a comparison to be made between the results 
from the exposed and the floating tub. It was, however, 
desirable to obtain the loss during the winter months as 
well, and in November, 1895, the apparatus was slightly 
modified for cold weather use by placing a 13-in. tub 
within one of somewhat larger diameter, so as to leave a 
small annular space around the outside of the former and 
also a space under its bottom. A flanged collar placed 
around the top of the inner tub prevents snow or rain 
from entering the spaces mentioned, and also checks any 
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FIG. 3.—SECTION THROUGH TOWER OF GRAND CENTRAL 


STATION SHOWING ADDITIONS, 


(The broken lines show the outline of the old tower.) 


platform scale, due allowance being made in the compu- 
tations for the slight reduction of area of water or ice sur- 
face caused by the projecting part of the wooden cone, 
as well as for rain and snow; and the results thus ob- 
tained in December, 1895, and during the past year, are 
given in one of the appended tables. 

The evaporation in the modified form of floating 
tub for the four winter months of 1895-6 was as 
follows: December, 1.22 ins.; January, 0.45 in.; 
February, 0.45-in.; March, 0.91-in. The total 
evaporation for the year 1896 was 35.24 ins. from 
the floating tub against 42.99 ins. for the eight 
months of April te November, inclusive, from the 
exposed tub. The rainfall for 1896 was 25.5 ins. 
at the reservoir where the evaporation observa- 


tions were made and the average mean temper. 
ture of the air was 47.7°F. 


The history of the water-works of Detroit frv 
the standpoint of an engineer is given in the ; 
port of the water board for 1896 by Mr. Gardn 
S. Williams, Assoc. M. Am. Soc. C. E., Civil En: 
neer to the board. This sketch is well wor:» 
reading by any one who wishes to know how : 
bring a water-works plant to a high state of ef! - 
ciency, including the elimination of waste, the j:- 
crease of pressure in reliability and amount, th 
ensuring of an ample supply for all purposes, t! 
whole at the lowest possible cost. 


Twe exhaustive reports on water-works, to | 
established by municipalities now supplied by pri 
vate companies have recently been made by dif 
ferent engineers. The municipalities are Travers 
City, Mich., and Winnipeg, Man. Mr. George W. 
Rafter, M. Am. Soc. C. E., of Rochester, N. Y., 
reported for Traverse City, in conjunction wit), 
Mr. H. F. Northrop, M. Am. Soc. C. E., City En 
gineer. The Winnipeg report was made by Mr. 
Rudolph Hering, M. Am. Soc. C. E., Woodbridg» 
Building, New York City. Both reports are in 
teresting examples of the thorough investigations 
of water supply questions made by cur best en 
gineers when afforded an opportunity to do so. 
Mr. Rafter’s report contains some good matter re- 
lating to the quality of the water of the Great 
Lakes at different points. Mr. Hering’s report con- 
tains an estimate of the cost of a combined me- 
chanical filtration and water-softening plant. 


NOTES BY RAIL. 

Cleveland, Cincinnati, Chicago & St. Louis Ry. 

During the first part of the present year very 
little was done towards carrying out improve- 
ments, but the improved business and improved 
prospects have led to the undertaking of some o! 
the projected works. It is proposed to lay about 
90 miles of 80-lb. rails, releasing from the main 
track rails of lighter weight which have served 
their time and are ready to be removed to side 
tracks. No radical changes have been made in 
alinements or grades, but during the year 10U 
miles of track have been ballasted. 

In the vicinity of Cincinnati, where the tracks 
were inundated during the high water last spring, 
ten miles of double track have been raised so that 
the line will not be interfered with unless the 
water goes 2 ft. higher than it did last spring. 
In cther words, the track has been raised to such 
a height that it will require the water in the river 
to stand at an elevation of 63 ft., Cincinnati gage, 
before it will go over the tracks. 

The general work which has been undertaken 
includes the remodeling of the yards at Greens- 
burg, Ind., where the Michigan Division and Chi- 
cago Division cross each other. In addition to 
remodeling the present tracks, about 10,000 ft. of 
additional tracks are being laid. At Brightwood, 
Ind., the freight car repair yards are being ex- 
tended by the addition of about 5,000 ft. of sid- 
ings. On the Cleveland Division arrangements 
are being made to extend a number of the passing 
sidings in order to accommodate the increased 
trains which are now being hauled under a ton- 
nage basis as comp2red with those which were 
hauled before this system of loading went into 
effect. 

At Benton Harbor, Mich., the road is rebuilding 
1,000 ft. of its dock front and has established a 
coaling station and a slip at which car ferry boats 
land and transfer cars from the boats to the land. 

Baltimore & Ohio R. R. 

This road is one of the cleanest in the country. 
and after traveling over roads ballasted with 
gravel (which is usually of an inferior quality 
and very dusty), the absence of dust on the stone 
ballasted portion of this line is very noticeable. 
Extensive improvements are being made upon the 
track, new rails and stone ballast being laid, an’ 
changes made to reduce the curvature and grades 
in some places. Most of this work is on the east- 
ern part of the line, especially in the Alleghany 
Mountains, and there does not seem to be muc! 
work in progress on the Chicago division, whic! 
ts single track and ballasted with gravel. 

The semaphore arms of the lock signals are ©° 


ij 
; 
| 
i 
* } f 
errs 
|| 
| 
¢ 
| 
| | | | 
; : 
| 
= =. 
| oN 
. 
4 \ 
\ | 4 
\ 
== 
Ry 
\ \ — 
\ 
\ 
=i 
| 
—— 
| = ~ 
| 
| 
+ 42 | 
} y 
=. on 
4 4 


era 


bee 


January 6, 1898. 


ENGINEERING NEWS. 


15 


.g ws to drop to a vertical instead of an in- 

onl position when lowered to give a clear sig- 

and when lowered the arm is hidden by a 

' en white board. This seems to be a bad ar- 

~ement, aS it goes back to the old idea that 

—enal is a clear signal, which is distinctly op- 

.d to the modern principles of signalling, which 

‘re a distinct signal to be shown to indicate 

car” or “stop.” In the event of an arm being 

xen or knocked off, an engineman failing to 

. the arm would take it for granted that it had 
.) dropped to the “clear” position. 


¥ 


RAILWAY CONNECTION BETWEEN MOSCOW and 
the White Sea was opened on Nov. 29, 1897, by the 
completion of a line from Moscow, through Yaroslav to 
Archangel. The distance is nearly 1,000 miles, and the 
running time is 3% days, with one train per day. The 
northern section, of 400 miles, from Archangel to Vologda, 
runs through a practically unbroken wilderness of dense 
forests, swamps and dreary plains; but the line generally 
traverses a region rich in forest products and minerals. 
The road was built with English capital and materials. 


LOCOMOTIVE CONSTRUCTION in the United States 
during 1897 shows a small gain over the previous year, 


= 
General Plan 
cS 1, 10% 
4504 2.95 % 1 1309 
4004 
ENG. News. 
500) 1000 1500 2000 2500" 3000’ 


Profile of .New Line 


the packing holes, and as half the number of holes in 
each tube head consists of the smaller holes, the tubes are 
brought much closer together, and the diameters of the 
heads, and also of the shell, are reduced, 


LUBRICATION BY COMPRESSED AIR Its a new in 
vention which has recently been placed on the market. The 
usual way of oiling engines and oter machinery is for 
a man to go around with an oil can and fill the oil cups 
An improvement on this method is to have a system of 
oil pipes leading from a central source of supply to the 
several bearings, the oil being fed by gravity. The Q. & 
C. Co., 700 Western Union Building, Chicago, have gon 
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THE FALLS CUT INPROVESMENT ON THE BALTIMORE & OHIO R. R.- 


in the train equipment are to be noticed many 
of the fine new locomotives and the new freight 
cars which have been described in our columns. 

Among the numerous improvements being made 
in thegeneralcharacterof theroad by the Baltimore 
& Ohio R. R. is a piece of realinement at what is 
known as the Falls Cut, on the Alleghany Mountain 
grade, 22 miles west of Cumberland, on the Pitts- 
burg Division. Here the line passes through a 
deep cut in a spur of the mountain, and this cut 
has given a great deal of trouble for some years 
past, the topography being such that in case the 
sides of the cut should slide or cave in, the road 
might be blocked to traffic for a considerable 
time. In order to prevent such an accident the 
entire cut, 400 ft. long, 50 ft. deep, has been 
heavily braced with timber, but the new aline- 
ment will avoid this cut altogether and will also 
reduce the curvature, as shown by the plan. 

The new part of the line is constructed for a 
double track, and the estimated cost of the im- 
provement is $100,000, including 20,000 cu. yds. of 
excavation, 530 ft. of double track tunnel (30 ft. 
wide), 3,000 cu. yds. of bridge masonry, and three 
bridges, one of 80 ft. span and two of 60 ft. span. 
The work was planned under the direction of Mr. 
W. T. Manning, Chief Engineer. 

A NICARAGUA CANAL CONVENTION is to be held in 

Kansas City on Jan, 17. A large attendance is expected, 


and the purpose of the convention is to urge Congress to 
appropriate money for building the canal, 


THE ENGINEERS’ STRIKE IN ENGLAND is said, by 
the labor authorities of London, to have cost the nation 
$75,000,000. The English Labor Department states that 
the 839 labor disputes of the last year have affected 201,- 
638 persons, with an estimated loss of 10,000,000 working 
days, or 33,333 years of individual idleness. With an 
average daily wage of $1.14, for the men who have been 
idle, the actual wages lost would be $11,875,000. To this 
must be added the money paid out by the men’s unions. 
The Amalgamated Society of Engineers reports $1,500,000 
expended from contributions by members; the Boiler- 
makers’ Society has paid out $482,450; and the Labor De- 
partment places the total indirect and direct loss to the 
trades unions at $3,750,000. The general loss in British 
trade can only be estimated. The November returns of 
the Board of Trade show, for that month, a decline of 
$1,040,000 in value of shipments of machinery, as com- 
pared with November, 1896. For the eleven months of 
1897 the decline was $1,660,000. Meanwhile Germany’s 
export of machinery increased $2,375,000 in the first nine 
months of 1897. The Board of Trade returns figure loss 
on invested capital, loss of profit, loss of present trade and 
carrying trade, at $60,000,000. With the loss of wages and 
union payments added the aggregate loss due to the 
strikes of 1897 is figured as above at $75,000,000. 


but has not got back to the figures previous to the panic 
cf 1893. According to figures published by the ‘Railroad 
Gazette,"’ the total number of locomotives built by private 
locomotive buildirg establishments in 1897 was 1,251, as 
compared with 1,175 in 1896 and 2,011 in 1893. No figures 
are obtainable regarding the number of engines built by 
the railways themselves. Of the 1,251 locomotives built 
in 1897, 143, or 11%, were compounds, and 386, or 31%, 
were built for export. The ‘‘Gazette’’ has also obtained 
reports from 30 contracting car building companies and 
estimates from five others which show that the number of 
freight cars built in 1897 aggregated 43.588, as compared 
with 51,189 in 1896, 38,100 in 1894, and 18,000 in 1893. 
The ‘‘Gazette’”’ finds among the car building companies 
reporting, one which built over 7,500 cars and three which 
built over 5,000 cars each. 

TWO MASTODON FREIGHT LOCOMOTIVES weighing 
212,750 lbs. each have recently been completed for the 
Great Northern Ry. by the Brooks Locomotive Works of 
Dunkirk, N. Y., and will be put at work on the heavy 
grades of the Montana Central Division between Great 
Falls on the east and Anaconda on the west side of the 
Rocky Mountains. These engines have simple cylinders 
and balanced piston valves, and their principal dimensions 
are as follows: 


engine and tender ........ pane’ 64 ft. 1% ins. 

Cylinders Ms 21 x 34 ins 

Heating surface, tubes 

firebox 


A NEW METHOD OF CONSTRUCTING SURFACE CON- 
densers has recently been introduced by the South 
Brooklyn Steam Engine Works, D. McLeod Cobb, Pro- 
prietor, Summit and Van Brunt Sts., Brooklyn, N. Y. It 
consists in a method of alining, packing, and securing the 
tubes in the tube heads, within a reduced area of tube head 
and shell. By this means a condenser is made smaller in 
dimensions and of considerably less weight than can be 
effected by the usual method of construction. The tubes 
are securely expanded at one end, and packed at the other 
erd with stay lacing and brass screw glands. They are 
not all packed in one tube head and expanded in the other, 
but are arranged in rows, alternately packed and expanded, 
one row being packed say, in the first head and expanded 
in the second head, and the adjacent rows expanded in 
the first, and packed in the second head, and so on. It is 
apparent chat as the expanded holes are much smaller than 


a step further, providing a system which is independent 
of gravity or the rolling. of a ship, and which can be 
controlled by one man from a central point. Its essential 
features are the feeding of the oil through the pipes by 
means of compressed air, delivering it to the bearings to 
be lubricated, and returning it from the bearings back to 
a filter near the central distributing point, and thence to 
the supply tank from which it is again sent around the 
circuit. The system is described and illustrated in a 
large circular, issued by the Q. C. Co., which we advise 
those of our readers who are in any way interested in this 
subject to procure, 

THE TAYLOR HYDRAULIC AIR COMPRESSOR, the 
invention of Mr. 8S. H Taylor, of Montreal, in which air 
is compressed by means of a fall of water without the 
use of wheels, pumps, or other moving machinery, has 
been in successful operation at the Dominion Cotton 
Mills, Magog, Que., developing 155 HP., since August, 
1896. Mr. Taylor has recently installed a plant at Ains- 
worth, B. C., in which the air is distributed to a group 
of mines 3% miles distant from the compressor. On 
Dec, 15 he described his system at a meeting of the board 
of trade of Winnipeg, Man., where he hopes to introduce 
it. The system will be found described in an exhaustive 
paper on the ‘‘Air Lift Pump” in Engineering News of 
June 8, 1893. As there stated, this system of air com- 
pression was invented and patented by Mr. Joseph P. 
Frizell, M. Am. Soc. C. E., Jan. 29, 1878. To Mr. Tay- 
lor belongs the credit, however, for reducing the system 
to practice and putting it into operation on a large scale. 


GAS ENGINES are rapidly replacing steam engines in 
the oil field that runs from Western New York to West 
Virginia. The natural gas from the oll wells has hitherto 
been used to generate steam to run the pumping engines 
of the wells and the pipe lines, but the quantity of gas 
has decreased, making it necessary to economize it, which 
the gas engine does. A letter in the Buffalo ‘‘Express’’ 
states that more than 300 gas engines have been placed 
in the oil region during the last year. They vary from 
10 to 50 HP. and costs about the same as a boiler and 
steam engine of equal power. The Standard Oil Co. has 
fitted 20 of its pipe line pumping stations with gas engines. 

VELNA BRIQUETTE FUEL, used in Germany, France 
and Belgium, is made of coal dust, bound together by 
petroleum residue, or the distillation residue from shale 
or other mineral oil, mixed with some conventlent animal 
fat, and the whole then saponified by soda to an emulsion. 
Of this emulsion 1 to 2 cwts. is employed per ton of coal 
dust, and the mixture is pressed into shape in ordinary 
machines. Tests made at Brussels with this fuel show a 
total calorific power exceeding by 30% that or ordinary 
hard Belgian coal. At Paris it was demonstrated that a 
poor fuel was raised in calorific power from 4,000 to 6,400 
calories, an increase of one-third, by the addition of 8% 
of the Velna mixture and compressed into briquettes. 
The various brown coals, usually developing 4,000 to 
5,000 calories, can thus be converted into valuable fue}. 
yielding 8,000 calories. At the Cochet-Millard Works, {fn 
Paris, the boiler consumed from 165 to 176 Ibs. of coal 


| 

pl ( \ 

wit | } . 
ai 

ior 
en 
Te 

rea 

me 

y. 
ery 
ve 

ved 
out 

lain 

ved 
id 

> in 
100 

cks 

ing 

hat 
the 

ing 

uch 

iver 

ken 

t 

- Ol 
od 

ex 

Sid 

ant 

Sea 

nt 

ling 

da 
ats 

ind 

lit 

bl 
th 

an 
des 

ast 

ar 

u 

i 


ry 


16 


ENGINEERING NEWS. 


Vol. XXXIX. No. 1. 


in 3 hours to maintain a steam pressure of 143 lbs.; with 
143 lbs. of anthracite dust, mixed with 8% of the Velna 
compound and pressed into shape, the same pressure was 
kept up for 3% hours. For industrial purposes the cost 
of this Velna fuel is figured as follows by U. 8. Consul 
M. Bouchsein: 94% of coal dust, at $1.00 per ton; 6% 
emulsion, at $11.52 per ton; working expenses, 33.3 cts. 
ber ton; total cost of fuel per ton, $2.19. With lu% of 
emulsion, needed for poorer coal, the cost is $2.43 per 
ton. These prices are 25 and 16% cheaper than coal in 
these countries; and 15 cwws. of the briquettes produce 
as many calories of heat as one ton of coal. 

> 

THE CONDITIONS OF IRON MANUFACTURE in Ala- 
bama are changing, according to a letter by Prof. W. B. 
Phillips in the “Iron Trade Review” of Dec, 30. During 
the last five years the Birmingham foundry irons have 
changed their chemical constituudion in the direction of 
lower silicon, so that No. 2 foundry now contains 2% or 
less of silicon, whereas it formerly contained 3% or more. 
jiigh siiicon iron is now becoming scarce. The cause 
seems to be the increasing use of the hard ‘‘lining,’’ or 
self-fluxing ores, as the good soft ores are being worked 
out. The bard ores being low in iron it costs more to 
make a ton of iron from them than from the richer, soft 
ore. Prof. Phillips says that the absurd practice of grad- 
ing the pig iron in the yard without reference to its com- 
position scill continues, and manifests an amazing vitality. 

AN ARTIFICIAL ASPHALT is manufactured by Messrs. 
Fritz, Zoeller & Wolfers, of Berlin, Germany. lt is made 
from coal tar, sulphur, chloride of lime and blast furnace 
slag, in unstated proportions, and is pressed into slabs 
from 2 to 10 ins. thick under hydraulic pressure of 2uu 
aumospheres, it is intended for street paving and has beea 
tested under pressure, in comparison with Sicilian asphalt, 
at temperatures ranging from 5¥° to 176° Fabr. Tae 
claim is made that at high temperatures it is slighily 
superior to the natural asphalt, and at ordinary tempera- 
tures it offers twice the resistance to pressure. No state- 
ment of comparative ccst is made, 

A PRIVATE PALACE STREET CAR is in operation in 
Cleveland, O., upon the electric lines of that city. This car 
was built for Mr. John J. Shipherd at a cost of $6,000, and 
while not the first palace street car, it may be considered 
the first entitled to the name. The interior of the car is 
dull finished in Mexican mahogany, while the roomy vesti- 
bules are polished cherry. The window panels contain 
thick beveled-edged mirrors. All metal parts are of pol- 
ished bronze. The ceiling is decorated with panes in 
color, representing scenes from the life of Minerva, for 
whom the car is named. Neat electroliers furnish light for 
the interior, while unusually bright headlights are pro- 
vided. The customary fixed seats are replaced by lv rat- 
tan easy chairs, with plush cushions. Electric heacers 
and various other devices are employed to increase com- 
fort and safety. 


BOOK REVIEWS. 


THE MONEY QUESTION.—A Hand-Book for the Times. 
By Henry V. Poor, Autbor of Money and its Laws, 
Poor's Manual of the Railroads of the United States, 
Etc., Etc. New York: H. V, & H. W. Poor, 44 Broad 
St. Paper; 6 x 9 ins.; pp. 202. 

This pamphlet is a review of the monetary system of the 
United States, and a discussion of what that system 
should be in the future. The author states in his preface 
that throughout the volume “money is treated as a sub- 
ject coming within the range of the exact sciences.’’ 
AMERICAN RAILWAY MANAGEMENT.—Addresses De- 

livered Before the American Railway Association and 
Miscellaneous Addresses and Papers. By Henry S. 
Haines, M. Am. Soc. C. E., General Manager Plant 
System of Railway and Steamship Lines. New York: 
John Wiley & Sons. Cloth; 5x7% ins.; pp. 368.. $2.50. 

Mr. Haines, who is well known as a prolific writer and 
speaker on railway topics, has collected in this volume 21 
addresses and papers delivered or published by him at 
various times from 1884 to 1897. As might be expected 
of a collection of papers and addresses written often on 
the spur of the moment and sometimes on subjects of 
merely current interest, -the contents of the book are of 
quite uneven value. Some of the more carefully prepared 
papers are of unquestionable merit, but others might well 
have been revised and expanded, and a few could better 
have been omitted altogether. We fully recognize Mr. 
Haines’ great abilities as a railway manager, and appre- 
clate the fact that he possesses a breadth of vision and a 
soundness of opinion in the discussion of the larger eco- 
nomic questions of railway policy, which are all too rare. 
Many of his public utterances well deserve the permanent 
form which they have here taken; but some of the others 
which have been included in this volume were never in- 
tended by their author, we believe, to do more than in- 
terest an after-dinner audience or enliven the proceedings 
of a convention, and their omission from the present 
volume would have made it a fairer presentation of the 
abilities of its author. Such a condensation of the con- 
tents, moreover, would have brought the size of the book 
within such limits that it could have been sold at a much 


more reasonable price. It hardly needs to be said, after 

the above remarks, that the subtitle of the book more 

nearly indicates its true nature than does the main title. 

The book is well printed and neatly bound, and uas an 

aaequate index. 

THE YEAR BOOK OF RAILWAY LITERATURE.—Ed- 
ited by Harry Perry Kobiuson, The ‘“nailway Age,” 
Cauicago, Cloto, 6 x ¥ ims.; pp. 427. $1. 

The object of this publication is stated in the preface 
to be, “‘to put annuaily into permanent form ali papers 
or addresses on the public relations of railways, appear- 
ing or being delivered during the year, which seem Ww 
have enduring value.’’ A very good understanding of the 
contents of the present volume is given by quo.ing the 
tiles and authors of the various articles. These are as 
follows: ‘“‘Kailway Pools, Their Equity aud Public 
Vaiue,”’ by Geo. P. Blanchard; ‘iraus-Missouri Ve- 
cision,"’ by Geo. P. Biancnard; *‘Tne Pooling of Kaiiway 
by A.dace Waker; lnausury of the 
Rail,’ by E. Bb. Thomas; People and ineir Kali- 
ways,’ by T. Jetlery; ‘““An Address to Kaiiway Men,”’ 
by w. Jeflery; “‘Kailways and the Pubiic,’’ by 3B. 
biaCasloue, “halWays and Kevelues,” by C. P. 
Huutington; ‘“Kaliways—A Retrospect,’ by M. EB. Ingalis; 
“Mauway Mates and aruings in Aausas,’’ by 
ley; “Kate Keducuon in Kausas,”’ by P. Kipley; “Two 
Ceuis per Mule Passenger Kates,” by James Cuaron, 
MallWays by Uwight salurgan, “Au 
Argument on we Two-vent bare bili,’ by W. Brown; 
“russenger Kaltes in lowa,”’ by W. W. Aiusworta; “Tae 
Raiiways of Georgia,’’ by Frauk Weldon; “Are Auicricau 
Raiiway Kates ‘loo High,’ by H. 5. Newcomb; Rail- 
Way by bryce; “ue Piight o: toe 
by Robert I. Porter; “Busigess lutercsus auu 
the’ booling Bill,’’ by Robert T. Porter; pcaiping 
ot Railroaa Tickets,’’ by Geo, H. Daniels; “The Limita- 
of Gevernmentai Regulations of MRailroaus,’’ by 
Joseph Nimmo, Jr.; “The ‘lrans-missouri Vecisivn,”’ fuil 
text of Supreme Court decision; “‘The Rate Making Power 
of the intersiate Commerce Commission,’ fuil text of 
Supreme Court decision. 

To persons interested in questions of railway economics 
and icgisiauon tuis collection of the best artic.es appear- 
ing during each year will be found very convenient, and it 
will be the wish of all, we think, that the present volume 
of the ‘Year Book’’ shall receive such appreciation as will 
warrant its continuation. A good index makes it possibie 
to find easily references to common subjecis, wiich is 
often a tedious matter in searching for information 
through a miscellaneous list of articles written by different 
persons. 

THE WATER COMPANY’S DIRECTORY AND STATIS- 
TiCS (kevised to July 1, 1sus), with a List of Chair- 
men, Managers, Kugineers and Secretaries, and List 
of Associauous of bugineers and Managers. London: 
Hazell, Watson & Viuey, Lid., 1 Creea Lane, CU. 
Cloth; 6 x ins.; pp. xxvili., G suillings. 

This is the twenty-third issue of a volume which does 
tor the water-works of Great Britain and ireland what Tae 
Manual of American Water-Works does tor those of the 
United States and Canada, although in a much more 
limited way. A few foreign works are described ia the 
English publication, but nothing like all of those in the 
foreign possessions of England. The scope and arrange- 
ment of the information in this volume is about as fol- 
jows: Population supplied; railways serving the town, 
with distance from London, Edinburgh or Dublin; owner- 
ship and date of instituting works, including dates of 
special acts; capital stock, bonded debt and dividenas; 
death rate, source of supply and hardness of water; area 
supplied; storage capacity; total annual consumption and 
average per capita per day; assessment charge on rental 
value of property, meter rates and total revenue per year; 
number of meters and length of mains; list of officials. 

The information given, so far as it goes, is of the right 
sort, the facts given being those which are of the most 
importance, with two or three possible exceptions. One 
would like to know, to name only two things, something 
regarding the pr or ab of purification works, 
and the number of taps or service pipes, the latter being 
of value in connection with studies of the effect of meters 
upon consumption and waste. It would also be interest- 
ing to know, without having to count it up, page by page, 
how many water-works are described in the book, and 
how many of these are owned by private companies and 
how many by the municipalities served. 

Altogether the publication is a most creditable one. The 
fact that it has continued through so many successive 
issues seems to attest its appreciation in England. Ameri- 
can water-works officials and students of municipal prob- 
lems might also find the book of value. From time to 
time we receive inquiries for a book on English water- 
works similar to The Manual of American Water-Works. 
This publication comes the nearest to it of anything we 
have ever seen and we recommend it to those interesied 
in English water-works statistics. 

THE GAS AND ELECTRIC LIGHTING COMPANIES’ 
DIRECTORY AND STATISTICS (Revised to July 1, 
1897), with a List of Chairmen, Managers, Engineers 
and Secretaries, and Lists of Associations of Bagi- 
neers and Managers of Gas and Electric Light Under- 
takings in All Parts of the World. London: Hazell, 
Watson & Viney, Ltd., 1 Creed Lane, B. C. Cloth; 
6 x 9 ins.; pp. LXXII., 336; 6 shillings. 


This volume relates primarily to the gas and elec ric 
lighting works of Great Britain and Ireland, but conto ins 
in addition a number of foreign works, including s 
located in the United States and Canada. For gas wo. 
the volume aims to give the population supplied; dista 
of the town from London, Edinburgh or Dublin, acc: 
ing to the country concerned; the owner of the pia. 
date instituted; stock, bonds and dividends; coal cart 
ized; annual make and sale of gas; candle power ,: 
scribed and furnished; number of consumers and num; 
of public lamps, with prices for private and public «. 
sumption; price received for coke and kind of residy 
made; miles of mains; and list of officers. For elec‘; 
lighting plants much the same line of information 
given, allowing for differences in the nature of the und 
takings. 

Anyone interested in the number of gas or electric lig 
ing plants described, the division of the same betw. 
public and private ownership, or anything else relai) 
to general practice, must make thie necessary summa: 
to ascertain these facts, everyone for himself. It is wo:ty 
a great deal, however, to have so much and so appir- 
ently complete information available as is here giyeu, 
even if the publishers have failed to greatly increase ti. 
usefulness of their book to certain classes by puiting a 
slight amount of additional labor upon it. 

APPLIED MECHANICS.—A Treatise for the Use of Stud 
ents who have Time to Work #xperimental, Numeri.ai 
and Graphical Exercises lilustrating the Subject. by 
Jobn Perry, M. K., F. R. 5S., Professor of mechanics 
and Mathematics in the Royal Collkge of Scicne, 
South Kensingion, Etc. D. Van Nostrand Co., New 
York. 12mo.; cloth; pp. 678; 371 iliustiations; $2.5». 

Professor Perry is the author of a work on ‘Calculus 
for Engineers,’’ which was recently noticed in our co!- 
umns. The present book shows all the peculiarities of 
the author’s style, which are shown in his work on ‘Cal 
culus,’’ and shows also in even a more marked degre: 
his abilities as a teacher and writer. By using a great 
deal of fine type he condenses in his 678 pages about 
twice as much matter as is found in the ordinary text- 
book on mechanics. We quote the following extracts 
from the preface and the introductory chapter to show 
the purpose and scope of the work: 

This book describes what has been for many years the 
course of instruction in Applied Mechanics at the Fins- 
bury Technical College. 

Professor (now Sir Robert) Ball, at the Royal Colleg- 
of Science, Dublin, started quantitative experimental me- 
chanical work. He used the well-known trame of the late 
Professor Willis, which was taken to pieces and built up 
in new forms for fresh experiments. What | have doue 
has been to carry out Professor bBall’s idea, using a dis- 
tinct piece of apparatus for each fresh kind of experi- 
ment. A student measures things for himself; illustiates 
mechanical principles; finds the limits to which the no- 
tions of the books as to friction aud properties of mate- 
rials are correct; learns the use of squared paper, and 
the accuracy of graphical methods ot caiculation; and, 
abvve all, really learns to think for himself, 

It was found in time that students took very eagerly 
to the quantitative experimental work, and that the whole 
system, fai.nfully foliowed, produced men whose know!l- 
edge was always ready for use in practical problems, and 
who knew the limits of usefulness of their knowledge. 
I am glad to say that more than twenty complete sets of 
the apparatus have been made and sent to various insti- 
tutions, 

The student of Applied Mechanics is supposed to have 
some acquaintance already with the principles of mechan- 
ics; to be able to multiply and divide numbers and to use 
logarithms; to have done a little practical geometry; and 
to know a little algebra and the definitions of sine, co- 
sine and tangent of an angle; and to have used squared 
paper. He is supposed to be working many numerical 
and graphical exercises; to be spending four hours a week 
at least in a mechanical laboratory; to be learning about 
materials and tools in an iron and wood workshop; aud 
to be getting acquainted with gearing and engineering 
appliances in a drawing office and elsewhere. 

We commend Prof. Perry’s book to the attention of 
teachers of applied mechanics. It should bea valuabie 
work to have on the desk for reference, especially on 
account of the vast number of problems and exercises it 
contains, and the numerous suggestions for simple la- 
boratory experiments by which the student may gain a 
clearer insight into mechanical principles than he can 
obtain by mathematical analysis. Many of the author's 
statements are open to objection on account of their in- 
troducing unusual terms and definitions and their want 
of clearness and precision. We quote the following as 
examples: 

Force may be defined as the space rate at which work is 
done, or any form of energy converted into another, or it 
may be defined as the time-rate of transference of mo- 
mentum. 

When we speak of the tensile strain in the wire we 
mean the fraction of itself, by which it elongates. Stress 
is the load per square inch which produces a fractional 
elongation of the length of a curve or rod. 

M is a number which ought to be known for every fiy- 
wheel. It is just as important to know the M of a fly- 
wheel as to know the weight of an ordinary body... - 
The mathematicians do not use our M. 

If mathematicians do not use the M, and designers and 
builders of fly-wheels do not use it, so far as we know, 
its importance is not self-evident. As most of our read- 
ers probably do not know what the M of a fiy-wheel is, 
we may explain that it is a number which when multi- 
plied by the square of the number of revolutions per 
minute will give the stored energy in the wheel corre- 
sponding to that number of revolutions. 

Notwithstanding these peculiarities of the book, its gen- 
eral excellence is such as to make it a valuable addition 
to mechanical literature. , 
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